UNCLASSIFIED 


AD  NUMBER 

AD274026 

NEW  LIMITATION  CHANGE 
TO 

Approved  for  public  release,  distribution 
unlimited 


FROM 

Distribution  authorized  to  U.S.  Gov't, 
agencies  and  their  contractors; 
Administrative/Operational  Use;  23  JAN 
2009.  Other  requests  shall  be  referred  to 
Cdr  US  Army  RDECOM-ARDEC ,  Attn: 
AMSRD-AAR-MEE,  Bldg  321,  Picatinny 
Arsenal,  NJ  07806-5000. 

AUTHORITY 

US  Army  RDECOM-ARDEC,  Attn:  AMSRD-AAR-MEE 
ltr  dtd  16  Apr  2009 


THIS  PAGE  IS  UNCLASSIFIED 


UNCLASSIFIED 


AD  NUMBER 


AD274026 


NEW  LIMITATION  CHANGE 
TO 

Distribution  authorized  to  U.S.  Gov't, 
agencies  and  their  contractors; 
Administrative/Operational  Use;  23  JAN 
2009.  Other  requests  shall  be  referred  to 
Cdr  US  Army  RDECOM— ARDEC ,  Attn: 

AMSRD— AAR— MEE ,  Bldg  321,  Picatinny 
Arsenal,  NJ  07806-5000. 

FROM 

Approved  for  public  release,  distribution 
unlimited 


AUTHORITY 


US  Army  RDECOM- ARDEC ,  Attn:  AMS RD - AAR-MEE 
ltr  dtd  23  Jan  2009 


THIS  PAGE  IS  UNCLASSIFIED 


ORDNANCE  TECHNICAL  INTELLIGENCE  AGENCY 


ENCYCLOPEDIA  OF  EXPLOS IVES 

A  Compilation  of  Principal  Explosives. 
Their  Characteristics,  Processes  of 
Manufacture,  and  Uses 


Best  Available  Copy 


&oofco3a.\oi't' 

ORDNANCE  LIAISON  GROUP-DURHAM 
Box  CM,  Duke  Station 
Durham,  North  Carolina 


ORDNANCE  TECHNICAL  IMELUGENCE  AGENCY 


ENCYCLOPEDIA  OF  EXPLOS IVES 


A  Compilation  of  Principal  Explosives, 
Their  Characteristics,  Processes  of 
Manufacture,  and  Uses 


ORDNANCE  LIAISON  GROUP-PUaH  .M 
Box  CM,  Duke  Station 
Durham,  North  Carolina 


INTRODUCTION 


The  ENCYCLOPEDIA  OF  EXPLOSIVES  was  originally  designed  as 
an  in'  arnal  research  instrument  for  use  by  .personnel  of  the 
Ordnance  Technical  Intelligence  Agency*  At  that  time,  the 
scope  of  ths  Encyclopedia  included  duly  explosives  nomenclature 
and  &  brief  statement  of  uses  for  each  entry*  Preliminary 
research*  however*  quickly  revealed  that  unclassified  publication?*. 
In  the  explosives  field  were  either  outdated  by  the  aacond 
World  War,  or  were  too  technical  or  too  brief  to  be  useful 
to  the  novice  working  with  explosives  data*  The  scope  of  the 
present  Encyclopedia  was  determined  by  this  gap  in  publications 
on  explosives* 

The  Encyclopedia  is  intended  to  serve  as  a  research  and 
reference  aid  on  domestic  and  foreign  explosives*  both  industrial 
and  military.  It  has  been  prepared  as  a  preliminary  edition  with 
the  hope  that  its  users  will  readily  contribute  their  suggestions* 
additions*  and  general  improvements.  These  suggestions  will  be 
incorporated  into  a  later  final  edition* 

The  main  body  of  the  Encyclopedia  is  divided  into  three 
sections*  Glossary.  General  Section*  and  Foreign  Section.  In 
addition*  there  is  an  appendix  and  a  bibliography. 

» 

The  Glossary  contains  primarily  those  terms  which  either  are 
unique  to  explosives  or  which  have  a  particular  specialised 
meaning  when  applied  to  explosives.  Thus,  terms  such  as 
"hygroscopicity*  which  do  not  change  in  meaning  when  describing 
explosives  are  omitted,  while  those  like  “power"  which  have  a 
particular  definition  for  explosives  are  included. 

The  General  Section  is  intended  to  cover  domestic  and  foreign 
standard  explosives  that  are  currently  in  use*  or  were  in  use 
during  World  War  II.  It  also  includes  some  explosive  compositions 
which  have  been  seriously  considered  for  standardisation  by  the 
United  States  in  recent  years*  With  few  exceptions*  the  General 
Section  does  not  include  explosives  components*  raw  materials* 
or  relatod  chemicals j  these  are  covered  in  the  apper  ’lx. 

Exceptions  have  been  made  for  certain  important  materials  (such 
as  nitrocellulose')  where  it  was  felt  that  inclusion  in  the 
appendix  would  not  permit  adequate  description.  Each  entry  in  the 
Oeneral  Section  includes  (when  informal4  w.  i&  available)  a 
statement  on  American  and  foreign  ncmunc\«iu.re*  composition* 
chara.vteristiws,  manufacturing  processes*  uses,  and  any  viher 
pert! nent  data. 
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The  Foreign  Section  constitutes  an  index  of  foreign  explosive*' 
nomenclature .  It  is  subdivided  into  British,  French,  Gera nr*, 
Hungarian,  Italian,  Japanese,  Russian,  and  Spanish  Terms*  This 
section  directs  the  user's  attention  to  the  appropriate  entry  in 
the  General  Section.  It  is  hoped  thr i  a  rore  extensive  list 
of  foreign  terms  can  be  provided  in  the  future* 


In  addition  o  the  main  sections,  the  Encyclopedia'  contains 
two  appendices.  The  first  appendix  provides  a  list  of  explosives 
constituents,  with  a  brief  statement  on  the  uses  of  each.  The 
second  appendix  consists  of  a  tabulation  of  comparative  test 
data  for  selected  explosives  to  permit  the  user  to  compare 
certain  properties  of  the  listed  explosives. 

Finally,  a  bibliography  ha*  been  prepared  which  provides  the 
list  of  sources  used  in  preparing  the  Encyclopedia. 

The  Encyclopedia  was  reviewed  in  draft  form  by  interested 
personnel  of  Picatinny  Arsenal,  Dover,  New  Jersey.  In  particular, 
nr.  B*  T.  Fedoroff,  Mr.  Oi  E.  Sheffield,  and  Mr„  C.  G„  Dunkle 
very  generously  volunteered  their  time  to  correct  the  numerous 
errors  ana  omissions  In  the  draft. 


R.  P.  A. 

13  May  I960 
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GLOSSARY 


ABSORBENT 

A  porous  Katerial  which  may  or  may  act  be  combustible  and 
which  has  the  ability  to  absorb  a  liquid  explosive  (such  as 
nitroglycerin)  in  large  quantities  for  the  purpose  of  making  the 
transport  met  handling  of  the  explosive  both  safe  and.  easy. 


»TAST  (or  BLAST  EFFECT) 


The  blast  of  a  detonation  is  the  shock  wave  emitted  from  the 
point  o.f  detonation,  and  includes  a  shock  front,  a  high  pressure 
area  behind  the  shock  front,  and  the  following  rarefaction.  The 
energy  reloased  by  the  detonation  of  an  explosive  charge  compresses 
the  layer  of  air  around  the  charge  and  forces  it-  outward  at  high 
velocity.  Thie  layer  of  highly  compressed  air  le  bounded  by  an 
extremely  sharp  front  known  as  the  "shock  front. M  The  shock  front 
is  followed  by  a  high  pressure  area  composed  of  the  gaseous  products 
of  detonation  which  move  outward  as  a  strong  wind.  Because  of  the 
forward  inertia  of  the  gaseous  products  of  detonation,  the  pressure 
in  the  high  pressure  area  cannot  vie  crease  in  velocity  as  rapidly  as 
the  pressure  at  the  point  of  detonation.  Consequently,  a  low 
pressure  area  is  produced,  a  "rarefaction, behind  the  high  pressure 
area.  When  the  pressure  drops  below  the  atmospheris  pressure  level, 
the  wind  of  the  high  pressure  ares,  reverses  its  direction  and  moves 
toward  the  original  detonation  point.  Thus,  a  target  scbj«*cted  to 
the  blast  of  an  explosive  must  undergo  both  a  shattering  shock 
front  and  pressures  in  two  directions. 


BRISANCE 

The  brisance  of  an  explosive  is  the  shock  which  is  produced 
when  the  explosive  detonates;  that  is,  brisance  is  the  shattering 
effect  shown  by  an  explosive,  and  depends  principally  upon  the 
velocity  of  detonation  of  the  explosive,  and  to  a  lesser  extent 
upon  its  energy  content. 


CRATERINO  (or  CRATERING  EFFECT) 

The  ability  of  an  explosion  to  move  a  ■-  entity  of  earth  and 
thus  form  a  circular  depression  in  the  ground  known  as  a  crater. 
A  grounn-ivvol  explosion  creates  a  crater  by  t.ie  scouring  action 
of  gases;  ari  underground  explosion  creates  r  orator  by  the 
heaving  fiction  of  the  products  of  explosion. 
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DBFLAQHATI0H 


The  pro ct>nn  of  spontaneous  surface  burning  or  vaporising, 
with  tbo  pT'QcazrXt  ot  reaction  flowing  away  from  the  surface  to 
expose  the  unreested  material  beneath*  Kach  explosive  has  a 
certain  temperature  at  which  the  output  of  beat  is  sufficiently 
high  to  permit  burring  or  vaporisation  to  continue1  without  cnj 
additional  heat  free  un  outside  source#  At  tide  Rcaperature,  which 
la  called  the  *?  f nition  temperature"  (aee  entry),  deflagration 
begins*  Deflagration  can  proceed  at.  different  rrtesj  la  the 
case  of  a  finely  divided  explosive,  deflagration  of  all  the 
particles  can  occur  almost  instantaneously*  Confinement  of  the 
particles  by  the  viscosity  of  gaseous  products  increases  the 
pressure  which  in  tarn  increases  both  the  temperature  and  the 
rate  of  reaction.  The  final  effect  under  confinement  is  explosion, 
which  may  be  violent  deflagration  cr  detonation  depending  upoa 
the  material. 


DENSITY  OF  LOADING 

The  density  of  loading  of  an  explosive  is  the  ratio  between 
the  weight  of  the  explosive  and  the  weight  of  the  volume  of  water 
which  would  fill  the  total  chamber  in  which  the  charge  is  loaded. 
It  ie  used  to  determine  ♦he  relative  density  of  explosives  loaded 
in  containers  such  as  projectiles  and  primers* 


DESENSITIZE! 

A  substance  introduced  into  an  explosive  compound  so  as  to 
reduce  the  explosive's  sensitivity  to  initiation  by  impact,  friction 
heat,  or  by  detonation  of  a  primer. 


DETONATION 

The  almost  instantaneous  decomposition  of  an  explosive, 
either  by  an  extremely  rapid  combustion  or  by  rupture  and  rearrange- 
nent  of  the  moleculos  themselves.  The  explosive  reaction  is 
initiated  by  tho  shock  wave  (see  BLAST),  and  the  reaction  suppil** 
energy  to  maintain  the  shock.  A  detonation  can  be  visualised 
as  an  explosion  wave  travailing  through  the  high  explosive  charge 
at  on  extremely  high  velocity  (2?, 000  to  27,500  ft/sec),  Detonation 
la  the  usual  or  desired  manner  of  functioning  of  h  gh  explosives* 
low  explosives,  or  propellants,  usually  deflagrate  *c  »  entry) 
rather  than  dr  '  ,*v\te. 


Tho  rain  of  advance  of  tho  reaction  torts  la  called  the 
“dutoajtiyrt  rate"  or  "dutonatlon  velocity*”  When  tho  detonation 
rate  attain?  *uch  a  value  that  it  will  continue  without  dlsdnutlos 
thru,:  Viio  unre acted  material,  it  Is  culled  the  "stable  detonation 

^olocity,”  When  tho  detonation  rate  is  equnl  to  or  greeter  then 
tho  ofcchle  detonation  voloeity,  the  reaction  ia  called  a  *-»toIgb-ordar 
detonation* n  When  tho  dotooatioa  rate  i-c  lower  than  the  stable 
detonation  velocity,  tho  reaction  is  called  a  ’’lov-orcter  detonation,* 


DETONATION  RATE  or  DETONATION  VELOOTI1 
dee  DETONATION 


EXPLOSION 

A  violent  bursting  or  expansion  within  a  tutorial  which 
results  trosz  «  chemical  reaction,  and  which  produces  ho  at  and 
noise,  and  Kay  liberate  gas*  An  explosion  may  be  a  deflagration 
or  a  detonation  (ooe  entries)* 


EXPLOSIVE 

A  flubst.uico  capable  of  undergoing  rapid  c  head  cal  reaction  oar 
decomposition  as  described  under  EXPLOSION.  Explosives  may  be 
classified  in  several  ways  depending  upon  the  basis  of  cos^arlson 
selected*  When  classified  according  to  1/aolr  characteristics  of 
explosion,  they  may  be  divided  into  high  explosives  (H.E.)  which 
detonate  (including  initiatin'*  and  nro-lultiatlng  explosives) 
and  low  explosives  (L.Z.)  which  deflagrate  (see  entries  for  HIGH 
KXPL0SI723  and  PROPELLANTS)*  When  classified  according  to 
chemical  composition,  they  can  be  divided  into  organic  compounds 
(including  explosives  such  as  nitroglycerin,  nitrocellulose, 

THT,  tetracone),  inorganic  comp cards  (such  s a  lead  avide, 
ammonium  nitrate,  mercuric  fulminate),  and  mixtures  of  oxidlting 
and  oxi disable  materials  (such  as  black  powder  and  setae  solid 
rocKet  propellants)*  When  classified  according  to  chemical 
composition  they  can  also  bo  divided  into  explosive  coetjKwndv 
(products  of  chemical  reactions  between  two  c.r  more  substances) 
and  explosive  mixtures  (products  of  the  physical  or  mechanical 
mixture  of  two  or  more  substances). 


EXPLOSIVE  TRAINS 


A  propo  jilng-ciiarge  <rxplofcl»e  train  ejects  the  project ii® 
fro.?  the  weapon  and  ueuaLiy  consists  of*a  prl wr?  an  igniter  cc 
igniting  charge,  and  a  propelling  charge.  Thus  a  spit  of  fire 
froa  e  uosall  quantity  of  sensitive  explosive,  the  priaar,  initiated 
by  a  blow  froa  the  firing  pin,  ie  trarusadt^ed  and  intensified  by 
the  igniter  so  *  At  a  larga,  relatively  insensitive  propelling 
charge  burns  in  tlis  proper  Banner  and  ejecta  t'  *.  projectile  froa 
the  core. 

A  bursting-charge  coloalre  train  fra# wsnta  the  projectile, 

£u‘.»  d?umiLxy  ctejltfbn  ox  a  ssuoactor,  booster,  and  bursting 

charge.  Other  eleoectn  are  soaa tines  required,  but  these  four 
charges  are  fundamental.  The  detonator  sacs  up  a  high  explosive 
wave  when  initiated  by  the  primer,  which  is  intensified  by  th» 
booster,  and  transmitted  to  the  bursting  charge,  which  then 
explodes  with  a  high-ordar  detonation. 


srausicK 

The  process  or  Method  by  which  certain  explosive®  (prlncipxlly 
solid  propellants)  are  fo-ned  into  coaqjaratively  intricate  cross- 
sectional  configurations  by  being  forced  through  s  die  opening  of 
the  proper  shape.  Heat  la  usually  applied  to  give  added  plasticity. 


FORCE 

See  PCW/51 


FUEL 

The  tern, "whan  applied  to  rocket  propellant  a,  indicates 
the  material  which,  by  burning,  generates  power  (and  thus  the 
required  thrust).  Ths  fuel  generally  is  nixed  with  an  oudddsor 
(aea  entry)  to  pamlt  eoabnsticn.  Fuels  nay  be  solid  or  liquid. 


uiGH-cams*  betosutioh 

See  LETOHATlOf* 
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HIGH  SIPLGSrve  (11, £,) 

A  material  vhich  normally  dctonatas  when  subjected  tc  heal 
or  shock*  it  will  not  bum  except  under  special  cowlitiona, 

Hi^i  explosives  era  characterized  by  the  extrema  rapidity  with 
which  decoKpooiticn  and  blast  occur.  They  daconpoee  almost 
Instantaneously  either  by  extremely  rapid  combustion,  or  oy 
rupi'ire  end  rearrangement  of  the  molecules  themselves.  In  either 
case,  geseoor  and/or  a  olid  products  of  reaction  are  produced*  The 
disruptive  effect  of  the  reaction  makee  a  h*/h  explosive  valuable 
as  a  bursting  oharge,  but  preclude*  its  use  u  a  propellant 
baoause  the  gases  art  formed  so  quickly  that  excessive  pressures 
are  developed  which  would  likely  burst  the  barrel  cf  the  weapon. 


IGNITION  T3iPi5UTURI 

The  minimum  temperature  of  an  explosive  at  which  totlagration 
will  begin  within  «  specified  time  period,  usually  of  five  seconds. 
In  the  oase  of  high  explosives  deflagration  takes  place  so  quickly 
as  to  produce  a  detonation. 


INHIBITOR 

A  substance  which  is  introduced  *  r:  >  an  explosive  eosoound 
to  atop  or  depress  undesirable  ohwdcal  react!  one  during  storage, 
or  to  reduoe  the  rate  cf  chemical  reaction  upon  explosion. 

LOW  EXPLOSIVE  (L.2.) 

Bee  PROPELLANT 

LGW-CflDZR  DSTOtiTIOH 
See  DETONATION 

KOHATTPT  BTECT 

See  SHAPED  CHAROB 

MUNROE  EFFECT 


See  SHAPED  CHARGE 


NEW. IAN  EFFECT 


Sec  SHAPED  CHARGE 


OXIDIZER 

*  substance  which  liberates  oxygen  and  thereby  permits  the 
fuel  with  which  5  •  is  mixed  to  bum.  Oxidizers  may  be  solid  or 
liquid.  Liquid  oxidizers  are  stored  separately  from  the  fuel  until 
combustion  is  desired.  Solid  oxidizers  are  incorporated  into 
the  explosive  mixture. 


POWER 


The  power,  or  strength,  of  an  explosive  is  its  ability  to 
displace  the  surrounding  medium. 


PROPELLANT  (LOW  EXPLOSIVE,  L.E.) 

A  combustible  material  which  decomposes  vary  rapidly  but 
does  not  normally  detonate  (at  high  velocity),  this  action 
being  called  deflagration.  In  decomposition,  propellants 
produce  a  large  volume  of  gases  which  produce  enough  pressure 
to  propel  a  projectile  or  rocket.  Propellants  do  not  usually 
propagate  a  detonation.  Under  certain  conditions,  however, 
they  may  react  like  high  explosives,  that  Is,  they  may 
detonate. 


PRIMERS  and  PRIMER  MIXTURES 

A  primer  mixture  is  an  explosive  (called  "initiating  explosive") 
sensitive  to  a  blow  such  as  that  from  a  firing  pin.  It  is  used 
to  transmit  shock  or  flame  to  another  explosive,  a  time  element, 
or  a  detonator.  Primers  can  be  classified  as  friction,  percussion, 
or  electric  primers* 

Friction  primers  are  de+ices  which  produce  a  spit  of  fire 
as  a  result'of ‘friction  of  a  rod  or  wire  moving  (either  by  push  or 
pull)  through  the  primer  mixture.  They  are  most  commonly  used 
for  separate  loading  ammunition. 

Percussion  primers  are  devices  which  produce  a  spit  of 
fire  from  the  impact  of  a  firing  pin  or  from  the  impact  of  the 
percussion  devioe  in  an  inertia -operated  fuse. 

Electric  primers  are  devices  which  are  desifsiad  for 
initiation  by  an  electric  current.  The  electric  an  !  c  .^'.nation 
electric-percussion  primers  have  largely  supplanted  the,  friction 
primers. 


SENSITIVITY 


Sensitivity  to  Impact  in  the  ease  with  which  an  explosive 
material  explodes  upon  the  application  of  mechanical  shock. 

Explosion  by  impact  may  be  due  to  tha  development  in  the 
explosive  of  "hot  spots”  of  finite  size.  In  genera],*  the  impact 
sensitivity  of  an  explosive  material  increasoa  with  the  teapsrature, 
and  the  molten  material  is  much  more  sensitive  than  the  hot, 
solid  nfctwiul. 

Sensitiv  ty  to  friction  is  the  ease  with  which  an  explosive 
material  explodes^upon  the  application  of  fvulc  felon.  Explosion  by 
friction*  like  explosion  by  impact,  is  generally  attributed  to 
hot  spots  within  the  explosive  material.  Tha  friction-producing 
material  must  be  of  a  certain  degree  of  hardness  and  must  have  a 
melting  point  higher  than  the  ignition  temperature  of  the  explosive. 

Sensitivity  to  initiation  is  the  ease  with  which  an 
explosive  material"” sxplocoe  wiien  subjected  to  the  explosion  of 
another  material*  In  general,  sensitivity  to  initiation  is 
parallel  to  sensitivity  to  impact,  but  not  tc  sensitivity  tc 
friction  (or  heat)* 


SHAPED  CHARGE 

A  shaped  charge  consists  of  e  high  explosive  charge  (usually 
cylindrical)  into  one  end  of  which  a  cone  has  been  sunk.  The 
cone  may  or  may  not  be  lined  with  an  inert  material  such  as  metal 
or  glass,  depending  on  whether  the  explosive  charge  is  to  bo 
detonated  upon  direct  conieot  with  the  target  (no  liner  being 
used)  or  upon  a  specified  distance  from  the  target.  The  distance 
between  the  explosive  and  the  target  upon  detonation  is  called 
the  5:  stand-off"  distance.  When  a  shaped  charge  Is  detonated, 
detonation  waves  are  formed  which  travel  in  different  predetermined 
directions  In  such  a  manner  that  they  meet  and  reinforce  each 
other  (much  like  light  rays  reflecting  of f  a  parabolio  mirror)* 

IMs  reinforcing  effect  is  called  the  "Munroe  effect,"  after  the 
man  who  discovered  it.  The  relnforoed  detonation  wavs  forms  & 
rapidly-moving  Jet  which  contains  in  it  small  particles  of  the 
collapsing  ccna  liner.  The  Jet  is  followed  by  the  "slug."  which 
contains  the  major  portion  of  the  collapsing  cone  liner  (the 
"Mohaupt  effect"  or  Newman  effect") •  The  major  damage  from  a 
shaped  charge  detonation  is  caused  by  the  jet,  which  exerts  a 
pressure  upon  the  target  of  several  hundred  thousand  atmospheres, 
and  which  literally  pushes  aside  the  target  material  by  plastic 
flow. 
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Shaped  charges  have  bean  used  In  artillery  and  rocket 
amiuunition,  demolition  charges,  and  antitank  mines.  While 
shaped  charges  may  be  used  in  both  rotating  and  non-rotating 
projectiles,  tho  rotation  of  a  shaped  charge  projectile  can 
reduce  its  effectiveness  by  as  much  as  50£*  Rotating  shaped 
charge  projectiles  are,  however,  more  effective  than  a  standard 
bursting  charge.  Shaped  charge  grenades  And  bazooka-type  rocket? 
do  not  rotate  and  have  a  resultant  great®;  penetrating  power  on 
armor  plate. 


SHOCK  WAVE 
See  BLAST 


STABILITY 

The  ability  of  an  explosive  to  retain  unaltered,  its  chemical 
and  physical  properties  during  a  given  period  of  storage,  under 
normal  conditions  or  sometimes  under  more  severe  conditions. 
Although  explosives  are  by  nature  cooperatively  unstable  in  their 
structures,  all  military  explosives  may  be  considered  to  have  a 
high  order  of  stability  at  temperatures  of  from  15>°  to  25°C 
(5?°  to  ?7°F).  Each  explosive  has  a  higher  temperature  at  which 
decomposition  becomes  rapidly  accelerated  and  instability  is 
pronounced. 


STABILIZER 

A  substance  Introduced  into  an  explosive  material  for  the 
purpose  of  increasing  the  explosive’s  ability  to  withstand 
spontaneous  chemical  decomposition.  A  stabiliser  usually  will 
react  with  the  products  of  decomposition  of  the  parent  explosive 
and  thereby  will  prevent  these  products  from  accelerating  the 
decomposition  rate. 


STABLE  DETONATION  VELOCITY 
See  DETONATION 


STAND-OFF  DISTANCE 
Seo  SHAPED  CHARGE 
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3haped  charges  have  bean  used  in  artillery  and  rocket 
amnainition,  demolition  chargee,  and  antitank  mines*  While 
shaped  charges  may  be  used  in  both  rotating  and  non-rotating 
projectiles,  the  rotation  of  a  shaped  ciwrga  projectile  can 
reduce  lte  effectiveness  by  as  much  as  $0£*  Rotating  shaped 
charge  projectiles  are,  however,  more  effective  than  a  standard 
bursting  charge*  Shaped  charge  grenades  ind  bazooka-type  rockete 
do  not  rotate  and  have  a  resultant  greater  penetrating  power  on 
armor  plate. 


SHOCK  WAVE 
See  BLAST 


STABILITY 

The  ability  of  an  explosive  to  retain  unaltered  its  chemical 
and  physical  properties  during  a  given  period  of  storage,  under 
normal  conditions  or  sometimes  under  more  severe  conditions. 
Although  explosives  are  by  nature  comparatively  unstable  in  their 
structures,  all  military  explosives  may  be  considered  to  have  a 
high  order  of  stability  at  temperatures  of  tram  35°  to  25°C 
(S9°  to  ??°F)*  Each  explosive  has  a  higher  temperature  at  which 
decomposition  becomes  rapidly  accelerated  and  instability  is 
pronounced. 


STABILIZER 

A  substance  introduced  into  an  explosive  material  for  the 
purpose  of  Increasing  the  explosive’s  ability  to  withstand 
spontaneous  chemical  decomposition*  A  stabiliser  usually  will 
react  with  the  products  of  decomposition  of  the  parent  explosive 
and  thereby  will  prevent  these  products  from  accelerating  the 
decomposition  rate* 


STABLE  DETONATION  VELOCITY 
See  DETONATION 


STAND-OFF  DISTANCE 
See  SHAPED  CHARGE 
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STRENGTH 
See  POWER 


SYMPATHETIC  DETONATION 

Sympathetic  detonation  or  (*xploeion  by  influence  is  the 
explosion  n*  a  arterial  produced  by  shock  waves  transmitted 
through  the  air  from  another  explosion,  TMo  characteristic 
of  oertain  explosives  is  commonly’  utilised  in  lend  mines* 
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ALMATRITG 


ATMATHITE 


Alternate  Nomenclature:  Foreign  Nomenclature: 

The  entry  Is  given  in  the  Russian:  Almatrit 
English  equivalent  of 
the  Russian  nomencla¬ 
ture;  there  is  no 
corresponding  U.S* 
explc  ive. 

Composition t 

See  specific  comoositions  listed  under  AMMONALMATRIT  NO,  96, 
KALIXAIMATRIT  NO.  55,  and  N ATR IIALMATR IT  NO.  19. 

Comments : 

Almatrites  are  a  series  of  Russian  commercial  explosives, 
developed  at  the  University  of  Moscow,  which  contain  chlorates 
and  perchlorates  together  with  combustibles  (organic 
compounds).  Thoy  are  reported  to  be  as  stable  a, a,  and  less 
sensitive  to  friction  than,  cheddites. 


AMATOL 


See  also  AMMONIUM  NITRATE,  TRINITRO¬ 
TOLUENE 


Alternate  Nomenclature: 
None 


Foreign  Nomenclature: 


British: 

Amatol 

French: 

Amatol 

German: 

Amatol 

Japanese: 

Shotoyaku 

Italian: 

Amatolo 

Russian: 

A,  Amatol, 

Spanish: 

Amatoia 

AT 


Composition: 

Amatols  are  compositions  containing  ammonium  nitrate  and 
TNT  in  varying  ratios  -  The  most  common  composition  cor^-ains 
these  Ingredients  in  b0/$0  proportions.  Other  common 
compositions  contain  ammonium  nitrate  and  TNT  in  80/20  and 
oO/UO  ratios,  50/50  amatol  uses  Grade  II  TNT;  80/20  amatol 
uses  Grade  III  TNT.  (See  TRINITROTOLUENE  for  details  on 
the  grtdee  of  TNT.) 


AMATOL 


Characteristics t 

Amatols  arc  buff  yellow  explosives.  $0/$0  amatol  in  melt- 
loaded.  while  8o/20  amatol  is  loaded  by  extrusion  (see  below 
under  Mamifactore).  5J0/50  amatol  detonates  when  subjected 
to  a  temperature  of  265°C  for  five  seconds:  60/iiO  amatol 
detonates  at  270°C  and  80/20  amatol  at  28CM3.  Upon  detonation 
$0/$Q  amr.tol  emits  black  smoke j  8o/«.C»  amatol  generates 
white  smoke.  Amatols  do  not  form  dangerous  compounds  with 
metals  other  thar  copper  and  tin.  Amatols  are  more  or  less 
insensitive  to  shock  and  frictionj  increases  in  ammonium 
nitrate  content  decrease  sensitivity.  However,  all  amatols 
are  hygroscopic,  and  increases  in  ammonium  nitrate  content 
increase  hygroscopic! ty.  Amatols  have  more  strength  than 
TNT,  while  80/20  amatol  is  stronger  than  f>0/50  amatol. 

At  temperatures  under  80°  to  8l°C  (melting  point  of  TNT) 

TNT  and  ammonium  nitrate  do  not  react  with  each  otherj  at 
temporatures  of  100°  to  120°C,  these  ingredients  react 
only  slightly.  Sensitivity,  strength,  and  stability  art*  not 
affected  by  prolonged  storage  at  50°C. 

Manufacture: 

In  the  manufacture  of  50/f>0  amatol,  ammonium  nitrate  is 
dried  and  heated  to  90°C.  It  is  added  to  molten  TNT. 

Mixing  continues  until  the  mixture  cools  to  between  80° 
and  85°C,  and  the  mixture  is  melt-loaded  into  shell  or 
bomb.  80/20  amatol,  although  prepared  in  a  like  manner, 
is  more  difficult  to  manufacture  since  the  mixture  is 
plastic  rather  than  fluid.  Tho  size  of  ammonium  nitrate 
crystals  must  be  controlled  since  large  crystals  will  not 
retain  molten  TNT  during  the  loading  operation.  Because 
of  its  plasticity,  80/20  amatol  must  be  loaded  with  extrusion 
loading  machines. 


Uses: 

Amatols  have  been  used  as  the  bursting  charge  in  shell  and 
bombs,  mainly  to  conserve  the  limited  supply  of  TNT.  They 
also  have  been  used  in  mixtures  with  alumirr.’m  to  form 
ammonals  (see  entry). 

Comments: 

The  o;dy  significant  advantage  of  amatols  has  been  the 
conservation  (l.e.,  •'stretching1')  of  TNT  supplies.  Tha 
development  of  synthetic  toluene  manufacture  has  reduced 
this  advantage.  Moreover,  the  development  of  more  powerful 
binary  explosives,  such  as  composition  s  and  pentolite  (see 
entries),  has  further  contributed  to  lessened  needs  for 
amatols. 
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AMERICAN  See  PERMISSIBLE  EXPL03IVE 

***** 


AMMONALMATRIT  NO.  98  S*,j  also  ALMATRITS 


Alternate  No>r  -.ncl&ture  t 
tJoiie 


Foreign  Nomenclature! 

The”"entry  la  given  in  the 
Russian  nomenclature;  there 
is  no  English  equivalent* 


Composition s 

'  Ammonium  Chlorate-—  8 9% 

Combustible——’—  11#  (containing  8%  vaseline,  272  paraffin, 

6$%  rosin) 


Comments i 

Ammonalmstrit  no.  98  is  a  Russian  commercial  explosive  of 
the  almatrite  class  (see  entry).  Its  brisance  is  higher  than 
that  of  TNT. 


***** 


AMMONAL 


See  also  MJNOL 


Alternate  Nomenclature  t 
None 


Foreign  Nomenclature* 

French!  Ammonal 

German*  Ammonal,  Ammonpulver 

Hungarian:  AmmoniAs  robbano-anyag 

Italian*  Ammonal 

Russian:  Aumional 

Spanish:  Amonal 


Composition! 

Ammonals  are  compositions  containing  aluminum,  ammonium 
nitrate,  and  TNT  (l.e.,  amatol  plus  aluminum)  in  varying 
ratios.  The  composition  listed  below  gives  the  most  common 
proportions  of  these  ingredients! 

TNT -  6756 

Ammonium  Nitrate——  22^ 

Aluminum - - - —  11S6 


Some  ant.cn als  may  iloo  contain  as  much  on  3/  of  charcoal. 


r£* «%.OdW&3»>  '*■  iZ~ 


AMMONAL 


Characteristics? 

Ammonals  are  cast-loaded  explosives,  ’^ha  composition  listed 
above  will  detonate  when  subjected  to  a  temperature  of  265°C 
for  five  seconds.  Ammonals  are  more  sensitive  to  initiation 
than  amatols  and,  because  of  their  aluminum  content*  detonate 
with  higher  temperatures,  greater  blast  effect,  and  brighter 
flash t  The  composition  given  above  is  about  12#  more  brisant 
than  50/50  amatol  bund  practically  as  brisant  as  TNT  (99.65?  as 
brisant  as  meas’  :ed  by  the  Sand  Test). 

Manufacture * 

SeeAKATOL 

Uses? 

""  Ammonals  have  been  used  in  shell  to  conserve  the  limited, 
supply  of  TNT  (see  Comments  below).  Although  they  are 
no  longer  used  as  standard  explosives,  the  high  flash  of 
an  ammonal  burst  is  useful  in  proving  ground  tests  to 
facilitate  observation,  particularly  at  night . 

Comments? 

The  only  significant  advantages  of  ammonals  have  been  the 
conservation  of  TNT  supply  and  the  higher  brisance  over 
smatols  (which  also  have  been  used  to  conserve  TNT).  The 
development  of  synthetic  toluene  manufacture  has  reduced 
these  advantages.  Moreover,  since  ammonals  are  inferior 
to  minol  (sea  entry)  with  respect  to  blast  and  shock  effects 
and  less  brisant  than  more  modern  binary  explosives  such  as 
pentoltt.e  and  composition  E  (see  entries),  they  offer  no 
advantages  for  use  in  connection  with  modern  techniques  of 
warfare* 


***** 


AMMONIA  DYNAMITE  See  STRAIGHT  DYNAMITE 


***!<  * 


AMMONIA  GELATIN  DYNAMITE  See  GELATIN  DYNAMITE,  LOW-FREEZING 

AND  NON-FREEZING  DYNAMITES 


AMMONITE 


AMMONITE 

Alterna*  o  Nomenclature t 
None 


Foreign  Nomenclature: 


French; 

German: 

Italian: 

Russian: 

Spanish: 


Aminonite 

Ammonit 

Ammonite 

Ammonit 

Amonita 


Composition: 

"’Ammonites  are  a  group  of  safety  (permissible)  explosives,  now 
used  primarily  in  the  Soviet  Union,  which  contain  ammonium 
nitrate  plus  nitro  compounds*  The  following  compositions 
can  be  considered  as  being  representative  of  Soviet  types: 

Ammonium  Nitrate — *  98#  M  „mr.+ 

1255  ( knowr  sis  ammonit  no*  2  r 

Ammonium  Nitrate - 13% 

Potassium  Nitrate — -  1$% 

TNT - -  12%  ... .  . 


Ammonium  Nitrate-—  11*6% 

TNT— - * - ±6*u% 

Wood  Meal———  h*0% 

Ammonium  Nitrate—  $h*B%  to  $1,$% 

TNT -  8,5:1  to  9r*% 

Pine  Bark -  2 .$%  to  3.$% 

Sodium  Chloride - 31»0{S  to  33*C$ 

Ammonium  Nitrate — -  $9. Si  to  62*5$ 

Trinitroxylene — - — -  9*5%  to  10.$% 

Pine  Bark -  2.$%  to  3»$% 

Sodium  Chloride—  25. Of?  to  21*0% 

Other  aromatic  nitro  confounds  such  as  dinitroraphthalene 
may  be  used  in  place  of  TNT  and  trinitroxylene. 

Characteris  tics : 

”  Ammonites  have  a  low  sensitivity  to  both  shock  and  friction 
because  of  their  ammonium  nitrate  content.  This  ammonium 
nitrate,  however,  makes  them  extremely  hygroscopic.  K'rsover, 
they  will  deteriorate  when  stored  for  any  length  of  time. 

Manufacture: 

Ammonit, os  are  mechanical  mixtures  and  ar<'  made  simply  by 
mixing  ingredients  together  in  the  same  ws.jitir  as  most 
dy  m^iit  50* 


A  HIRSUTE 


Uses; 

Ammonites  ere  used  for  underground  mining  where  a  permissible 
explosive  is  required.  Their  use  is  confined  primarily  to  the 
Soviet  Uh4on.  Some  ammonites  have  been  employed  in  military 
roles  as  substitutes  for  explosives  using  TNT  and  nitroglycerin. 


AMMONIT-GUDRONIT 

Alternate  Nomenclature; 
None 


Foreign  Nomenclature: 

““  The  entry  is  given  in  the 

Russian  nomenclature j  t-hore 
is  no  English  equivalent. 


Composition.! 

Anmonlum  Nitrate - ?  Tha  ej£llct  coinpo8itic,n  i8  not  too™. 

lar  \  tiuoron }  — — — i 

Comments : 

Ammonit-gudronit  is  a  Russian  commercial  blasting  explosive, 
probably  of  the  ammonite  class  (soe  entry).  Its  brisance  is 
about  equal  to  that  of  ?NT.  Because  of  its  ammonium  nitrate 
content,  ammonit-gudronit  is  hygroscopic*.  and  will  probably 
deteriorate  upon  long  storage. 


jUUUUi 
nnn  H  li 

AMMONIUM  CRESSYLATE  See  ECRASITE 


***** 


AMMONIUM  NITRATE 

Alternate  Nomenclature: 

None 


Foreign  Nomenclature: 

French:  Nitrat  d'ammoniaqua 

German:  Ammonlumnitrat, 

Ammoniumsal.peter 
Hungarians  Ammoniumnitrat. 

Ammonsal^trora 
Italian*  Nitre to  ammonico 

Japanese:  Awmot.v-u. ' 

Polish:  Salatra  ;•  monowa 

Russian:  Amtooniinaya  selitra, 

Aviotnc  -kislyi  ammonii 
Spanish:  Nitrato  amonico 


16 


AHMCHIOM  NITRATE 


Composition: 

NH^NOj  —  chemical  compound  containing  the  following  percen¬ 
tages  by  weight  of  the  elements:  Nitrogen——  3£«OC55 

Hydrogen-—*  $*0U% 

Oxygen— - -  29.96* 

Characteristics: 

Ammonium  nitrate  ia  a  colorless,  press-  or  east-loaded  explosive 
meltin  at  169.5°C.  It  will  ignite  when  subjected  to  a 
temperature  of  for  five  seconds  ,  The  grade  used  for 

explosives  must  be  at  least  pure.  Ammonium  nitrate  is 
extremely  hygroscopic.  In  the  presence  of  moisture,  it  will 
react  with  copper  to  form  a  compound  (tetraminocupric  nitrate) 
which  is  as  sensitive  to  impact  and  as  brisant  as  lead  azide. 
Ammonium  nitrate  will  corrode  iron,  steel,  brass,  lead,  and 
cadmium.  It  is  the  least  sensitive  to  impact  of  any  of  the 
military  explosives.  It  will  not  detonate  when  subjected  to 
heat  unless  highly  confined,  and  only  partial  detonation 
results  even  when  boostered  with  a  charge  of  telryl  or  eyclonite. 
Despit o  its  hygroscopicity,  ammonium  nitrate  is  very  stable 

in  storage  at  temperatures  as  high  as  l2o°C  (although  slight 
sublimation  may  occur  under  certain  conditions).  Decompo¬ 
sition  does  not  occur  significantly  until  the  compound  begins 
to  melt. 

Manufacture: 

An  aqueous  solution  of  ammonia  is  neutralized  with  nitric  acid 
and  then  evaporated.  The  resulting  ammonium  nitrate  is 
grained  and  dried. 


Uses! 

Ammonium  nitrate  is  commonly  used  as  an  explosives  extender 
(e.g.,  amatol),  and  as  an  ingredient  in  binary  explosives, 
dynamites,  cratering  explosives,  and  some  solid  rocket 
propellants.  Because  of  its  insensitivity,  ammonium  nitrate 
ia  seldom  used  alone  cs  an  explosive. 

Comments: 

Ammonium  nitrate  is  used  universally  both  as  a  nitrogenous 
fertilizer  and  as  a  constituent  in  explosives.  Wher.  used 
as  a  fertilizer,  the  compound  does  not  have  to  meet  as  high 
a  standard  of  purity  as  that  imposed  by  explosives  require¬ 
ments.  Facilities  used  to  produce  ammonium  nitrate  fertilizer 
can  produce  the  purer  grade  for  explosives  use  without  any 
conversion.  The  purity  of  the  product  can  be  improved  by 
controlling  the  purity  of  the  ammonia  and  nitric  acid. 

In  1928,  an  agreement  was  concluded  arruj  the  several  NATO 
me-'  er  nations  for  a  common  minimum  spec!  :.'i cation  on 
ammonium  nitrate  applicable  to  deliveries  of  the  ixolesi/o 
materi  al  from  one  NATO  country  to  ar.othe*. 


See  EXPLOSION  n 
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AMMONIUM  PICRATE 

***** 


AMMONIiJM  TRIM ITROPKENOLATE  See  E3QLOSIVS  D 


***** 


A1MONPEK 

Alternate  Nomenclature!  Foreign  Nomenclature? 

None  The  entry  is  given  in  the 

Russian  nomenclature;  there 
is  no  English  equivalent. 


Composition! 

Ammonium  Nitrate - 95% 

Coal  Tar  Pitch — - 


Comments: 

Ammonpek  is  a  Soviet  high  explosive  which  has  been  used  as 
a  substitute  for  TNT.  It  has  the  advantage  of  low  sensitivity 
to  shock,  but  because  of  its  high  ammonium  nitrate  content, 
it  is  extremely  hygroscopic  and  is  probably  unstable  in 
storage.  The  development  of  synthetic  toluene  manufacture 
probably  has  greatly  decreased  the  need  for  ammonpek. 


ANQAYAKU 

Alternate  Nomenclature: 
None 


***** 


Foreign  Nomenclature! 

The  entry  is  given  in  the 
Japanese  nomenclature; 
there  is  no  English 
equivalent. 


Composition: 

Japan  has  used  three  types  of  angayaku,  with  the  following 
composition si 


Cyclonite - - — — 

Ammonium  ’’’.tvete— --- 

PG'.TN— _ _ _  .. _ _ . 

2  S% 

- - 

Wax— — - —  -  •— — — 

P»  •  ♦ 

•  •• 

- l$j£ - 

*  .1  ? 

50* 

8* 


i 
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AI.IGAYAICU 


Corumgi'its  r 

Cyclonit e/wax  angayaku  is  similar  in  compooilimi  to  U.3. 
composition  A  (sea  entry)*  It  was  used  by  the  Japanese 
during  World  War  II  as  a  bursting  charge  for  armor-piercing 
shells f  while  cycler it g /ammoriium  nitrate  angayaku  was  used 
in  bombs  and  cyclonite/PETN/wax  angayaku  was  used  in 
machlnegun  bullets* 

NOTE:  The  Jsps»n«at»  incorporated  high  explosive  fillers 
into  machlnegun  bullets  with  calibers  as  small  as  7.7-rm. 


AFACHE  COAL  POWDER 


See  PERMISSIBLE  EXPLOSIVE 


ARABINC3E  TETRANITRATE 


See  SUQAR  NITRATE 


UUMJOt 


AROMATIC  NJ7R0  COMPOUNDS  See  also  EXPLOSIVE  D,  PICRIC  ACID, 

TETRANITROANILINE,  TETRYL,  TRIAZIDO- 
TRINITRG3ENZENE,  TRINITROPHENETOLE, 
TRINITROTOLUENE;  also  Appendix  I 
under  CRESSYLITE,  DBilfROBENZENE, 
DINITRONAPHTHALENE,  BINITROPHENOL, 
DINITROTOLUENE,  DINITROXYLENE, 
HEXANITRODIPHENYLAMINE,  MONONITRO¬ 
BENZENE,  MONONITRONAPHTHALENE* 
MONONITROTOLUENE,  TRINITROBENZENE, 
TRINITRONAPHTHALENR,  TR1NITR0XYLENB 


Alternate  Nomenclature: 

Aromatics 

Composition: 

For  speolfic  comments  on  Composition*  Characteristics, 
Manufacture,  and  Uses,  see  EXPLOSIVE  D,  PiCft'16' i(5ID, 
TeTMN iTROANILINE,  TEiRYL,  and  TRINITROTOLUENE. 
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AROMATIC  HIT.:'.) 


iiOril'Ollliiii 


Characteristics : 

Aromatic  nitro  compounds  form  the  most  important  class  of 
military  high  explosives.  They  include  the  many  nitro 
derivations  of  benzene,  toluene,  xylene,  naphthalene, 
phenol,  and  cresol  (other  aromatic  nitro  compounds  such  as 
anthracene  are  not  utilized  in  explosives).  As  a  group, 
these  nitro  compounds  are  stable  and  efficient  in  explosives. 
They  ore,  however,  poisonous,  and  care  must  be  taken  in  their 
handling  and  manufacture.  They  can  be  absorbed  through 
the  skin  and  by  breathing  their  dust  and  vaoors.  Various 
illnesses  ranging  from  temporary  mild  dermatitis  to  death 
can  result. 

Manufacture? 

In  the  manufacture  of  aromatic  nitro  compounds,  the  product 
is  always  obtained  by  reacting  the  aromatic  compound  with 
nitric  acid-  The  aromatic  compounds  are  obtained  either  as 
by-products  in  the  manufacture  of  coxa  or  ga«,  cr  in 
gasoline  as  a  product  of  the  fractional-distillation  process. 


Uses: 

Aromatic  nitro  compounds  have  a  wide  range  of  uses,  both 
alone  and  a3  constituents  of  compound  explosives.  For 
example,  TNT  (trinitrotoluene)  and  picric  acid  (trinitro- 
phenol)  have  been  used  alone  as  bursting  charges  for  high 
uxplosiva  ammunitionj  in  addition,  TNT  has  been  used  in 
amatols  and  picric  acid  has  been  used  in  the  manufacture  of 
explosive  D.  TNT  still  is  the  most  widely  used  of  the 
standard  military  bursting  charges.  Aromatic  nitro  compounds 
also  have  been  used  as  constituents  in  smokeless  propellants, 
in  detonating  and  priming  compositions,  and  in  liquid  form 
(usually  as  by-products  in  the  manufacture  of  pure  nitro 
compounds)  in  non-freezing  dynamites  and  other  commercial 
explosives. 


*«**»■ 


AROMATICS 


See  AROMATIC  NITRO  COMPOUNDS 


ASTRALITE 


See  also  DYNAMITE 


Alternate  Nomenclature: 
None 


Foreign  Nomenclature : 


British: 

French: 

Gorman: 

Italian: 

Spanish: 


Asora.it*/ 
Astral  It 
Astrf’lit 
Astr elite 
Astr.olita 


20 


ASTRAUTE 


Compositions 

•UJMiwWVtMMM 

Aotralites  are  a  form  of  ammonium  nitrate  dynamites.  Two 
examples  j  manufactured  in  pre»World  War  II  Germany,  are 
given  belowt 

Aatralit  IA 

—  68. 3!^ 

•— 2$.<# 

—  2*756 


U.# 

The  British  astralite  contains  nitrocellulose  (gc’icotton  type) 
in  place  of  the  vegetable  meal. 

Characteristics  t 

Aetralites  differ  from  most  dynamites  in  that  they  contain 
only  small  amounts  of  nitroglycerin  and  relatively  large 
amounts  of  TNT.  Their  other  characteristics  ere  those 
listed  under  DYNAMITE. 

Manufacture! 

See  ISLAMITE. 

Jsest 

Aatralites  are  used  for  rock-bla3ting  work.  They  have  found 
wide  use  in  the  Communist  Bloc,  especially  in  the  Soviet  UnioD, 


Aatra±it 

Ammonium  Nitrate———  60$6  - 
TNT—  1&  - 


Vegetable  Meal———  356  — 
Charcoal— ——  \J6  — 
Nitroglycerin— — —  1$  — 


AUSTIN  RED-D-QEL 


•x*-*** 


See  PERMISSIBLE  EXPLOSIVE 


***** 


AUSTIN  RED  DIAMOND  See  PERMISSIBLE  EXPLOSIVE 


U  >1  M  MU 
wK  n  r 


AZIDES  See  al*o  LEAP  AZIDE,  SILVER  AZIDE 

Comments t 

'  'Xssid'M  are  confounds  of  hydraaoic  acid  (HN-)  and  are 
explosive  in  their  nature  (especially  the  asides  of  lead, 
mercury,  and  silver).  Axides  oontain  no  txygen  in  their 
chemical  structure  anti  their  decomposition  does  not  involve 
combuflt'.rjp.  Lead  aside  has  been  used  extensively  in 
explosiv  ..a  applic  at  ions . 
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AZl  LO-TLBERCCi :  GVATA 


AZIDO-TENEROSSOVAYA 

Foreign  Nomenclature: 

Tho  entry  ia  given  In  the 
Russian  nomenclature;  there 
is  no  English  equivalent 
The  literal  translation  of  the 
term  is  Bor  lead  azide  and 
lead  atyphnats." 

Compos  lbiom 

Lead  Azide—— — -  0.20  to  0.25  gram 

Lead  Styphnate— —  0.06  to  0.05  gram  layer  covering  lead  azide 
Continents* 

Azido-tenerossevaya  iB  a  Soviet  composition  used  in 
detonating  caps. 


BALLI3TITE  Soe  also  DOUBLE-BASE  SMOKELESS 

PROPELLANT,  NITROCELLULOSE 

Alternate  Nomenclature! 

None 


Composition* 

A  typical  composition  is  listed  below.  Percentages  may 
vary  depending  upon  the  manufacturer  and  the  end-use  of  the 
product. 


Nitrocellulose—  60 % 
Nitroglycerin — —  35# 
Biphenyiamine— — —  0,7$% 
Graphite  Coating—  0,2$% 


Characteristics  t 

Ballistite  generally  appears  in  flakes,  sometimes  in  cords 
and  single-perforated  tubes*  Its  other  charact eristics 
are  those  listed  for  double-base  smokeless  propellant* 

(see  entry). 

Manufacture! 

See  b&JBLB-liASE  SMOKELESS  PROPELLANT 


Foreign  Nomenclature! 

French:  Baliatite 

Germant  Ballistit,  WPC/89, 

Wurfolpalver/  89 
Hungarian!  Ballisztlt 
It  sliani  Balistite 
Spanish:  Balisfcita 


Alternate  Nomenclature: 
None 


BAMISZC'fB 


Comments: 

In  the  United  States,  ballistite  is  the  standard  mortar 
round  propellant.  The  term  "balll8tit.A»  often  is  used  in  tbs 
United  States  as  a  generic  term  for  smokeless  propellants  with 
a  high  nitroglycerin  content.  In  Italy.  Germany,  and  the 
Scandinavian  countries,  ballistite  has  been  the  preferred 
propellant  for  moat  types  of  ammunition.  In  Japan  it  has 
been  used  to  fill  rockets. 


BARATOL 

Alternate  Nomenclature: 

None 

Composition: 

Barium  Nitrate- — —  67% 
TUT—*— ——————  33* 


Characteristics : 

Baratol  is  a  cast-loaded  high  explosive.  It  will  ignite 
when  subjected  to  a  temperature  of  385°C  for  five  seconds. 
Baratol  is  nonhygrosoopic  at  30°C  and  90%  relative  humidity. 
It  le  considerably  less  sensitive  to  impact  than  TNT,  and  is 
about  56%  as  brisant  a a  TNT. 

Manufacture! 

Barium  nitrate  is  heated  to  about  90°C  and  is  added  to 
molten  TNT.  The  mixture  is  agitated  until  uniform.  It  is 
then  melt-loaded  at  the  lowest  practicable  temperature. 


Ueeai 

Baratol  has  been  used  as  a  bomb  filler. 


Comments: 

Baratol  was  first  developed  during  World  War  I.  Th©  proportions 
given  undar  Composition  above  are  not  mandatory  and  can  be 
varied  to  meet  required  purposes. 


*#*#* 


it  '.iC'.'AL 


BARONAL 


Alternate  Nomonclafr'.'.re; 
None 


Composition: 

Barium  Nitrate-——  f>($ 

TNT— - -  35% 

Aluminum - -  — —  J$% 

Characteristic  s ; 

Baronal  is  a  cast-loaded  high  explosive  somewhat  similar  to 
baratol  (see  entry).  It  will  ignite  when  subjected  to  a 
temperature  of  3h$°C  for  five  seconds.  Baronal  is  less 
sensitive  to  impact  than  TNT,  and  is  about  %%  as  brisant 
as  TNT.  It  is  more  brisant  than  baratol. 

Manufacture; 

Barium  Nitrate  is  heated  to  about  90°C  and  is  added  to  TNT 
which  has  been  previously  melted.  Powdered  aluminum  is 
added,  and  the  mixture  is  agitated  until  uniform.  Baronal 
is  then  melt-loaded  at  the  lowest  practicable  temperature. 


Uses; 

Baronal  has  been  used  as  a  bomb  filler. 


BELAYA  SMES' 

Alternate  Nomenclature: 
None 


Composition; 

Mercuric  Fulminate--—  80  to  8 $% 

Potassium  Chlorate—  1$  to  20% 

Comment,  a  i 

lk»i  aya  ames’  is  a  Soviet  Mxture  used  in  percussion 
compositions. 


Foreign  Nomenclature; 

The"  entry  is  given  in  the 
Russian  nomenclature j  there 
ia  no  English  equivalent.  The 
literal  translation  of  the 
terra  is  "white  composition. " 


***** 


BELilTS 


BELLITE 

Alternate  Nomenclature!  Foreign  Nomenclature: 

None  Russian:  BelXt 

Composition t 

Bellites  are  ft  series  of  commercial  high  explosives  containing 
ammonium  nitrate  and  nJ.tr o  compounds,  principally  of  benzene. 
The  original  formula  called  for  ammonium  nitrate  and  mono-* 
nitrober  ene.  This  benzene  compound  was  later  replaced  by 
dinitrobenzene  which,  because  of  its  solid  structure  and 
greater  effectiveness,  was  found  to  produce  &  better  explosive* 
The  following  composition?,  used  by  the  Soviet  Union,  may 
be  taken  as  representative! 

Ammonium  Nitrate-—  3556  - 8056 


Dinitrobenzene——  6556 -  1356  -  856 

Trinitroxylene— -  •••  — « —  ... - 1256 


Comments* 

fiellites  are  used  primarily  for  coal  mining.  They  are 
popular  in  Europe  and  in  the  Soviet  Union,  but  have  not 
met  with  much  favor  in  the  United  States* 


***** 


BITIMINITE 


See  PERMISSIBLE  EXPLOSIVE 


***** 


BLACK  DIAMOND  See  PERMISSIBLE  EXPLOSIVE 

***** 


BLACK  DIAMOND  NU-GEL  See  PERMISSIBLE  EXPLOSIVE 

MM  M  M  It 
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'J&tiii,  5 -MM*#*'*;  Aiic*  lit  inXigA 


BIACK  P0/1)j  X< 


BLACK  POWDER 


Alternate  Nomenclature: 
Gunpowder 


Foreign  Noinor.clatuve % 


French: 

German: 

Hungarian: 

Italian: 

Russian: 

Spanish: 


Foudre  noire 
Schwarzpulver 
Fekete  lepor 
Polvere  nera 
Chornyi  porokh 
Fo.vora  negra 


Composition: 

Potassium  or  Sodium  Nitrate — -  75%  ) 


Charcoal- — - — — — — —  15%  )  approximate 

Sulfur - \0%  ) 


Characteristics t 

Black  powder  is  a  gray-black  to  black,  press-loaded  (or 
loosely  packed)  explosive*  It  will  ignite  when  subjected 
to  a  temperature  of  1*27°C  for  five  seconds*  It  is  insensitive 
to  shock  but  highly  sensitive  to  friction  and  heat*  It  Is 
only  about  50%  as  strong  as  TNT,  being  the  weakest  explosive 
used  as  a  bursting  charge.  Black  powder  is  hygroscopic,  and 
is  therefore  unstable  in  storage  except  under  conditions  of 
controlled  humidity.  It  will  not  burn  completely  and  the 
residue  causes  excessive  corrosion  of  the  gun  barrel  and 
produces  large  quantities  of  smoke* 


Uses: 

Black  powder  may  be  used  in  primer*,  igniters,  shrapnel 
charges,  safety  fuse,  quick  watches,  and  rarely,  in 
bursting  charges  for  low  explosive  shells.  During  World 
War  II,  the  Soviet  Union  used  two  principal  types  of 
black  powder:  "melkozemistyi"  (grains  of  about  1-nrn) 
and  n kr uprtoz erni 8 Lyi u  (grains  of  about  5-  to  lO-mm), 
These  were  used  in  some  igniters,  delay  fuzes,  and  An 
incendiary,  illuminating,  shrapnel,  and  propaganda 
ammunition. 


Manufacture: 

Sulfur  of  very  high  quality  is  pulverized  together  with 
charcoal,  in  the  specified  proportions.  The  pulverized 
material  is  then  mixed  either  with  the  pulverised  nitrate 
(also  of  very  high  quality)  or  stirred  into  a  saturated 
solution  of  the  nitrate  (depending  upon  plant  equipment)* 
The  product  la  ground,  pressed,  and  ro-ground  t-  insure 
uniformity. 
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Ci.  rl.iili 


Black  powdor  also  has  been  used  In  countries  such  as 
France  as  a  cheap  blasting  explosive  for  commercial 
purples.  For  such  uses,  France  has  produced  throe 
varieties  of  black  powder t 


Lente 

Ordinaire 

Forte 

Saltpeter  (sodium  or— 
potassium  nitrate) 

-~vr— 

— ITW  — 

— ~TzT 

Chare c  1 - 

-  30*  — 

- 18*  — 

—  15% 

Sulfur——— — — — 

—  30*  — 

- -  20* - 

—  13* 

Comments* 

The  military  applications  of  black  powder  have  practically 
disappeared  due  to  the  development  of  more  efficient 
explosives#  Black  powder  containing  potassium  nitrate  is 
called  "Army  Black  Powder j"  black  powder  containing  sodium 
nitrate  is  called  "commercial"  or  "sodium  nitrato"  black 
powder. 


ihhuh? 


BLASTING  GELATIN 


See  also  DYNAMITE,  NITROGLYCERIN 


Alternate  Nomenclature* 
Explosive  Gelatin 


Composition* 

Nitroglyc arin- 
Nitrocelluloee 


Foreign  Nomenclature* 

French*  O&Latine  explosive. 

Gelatine  detonante 
German  £  Cpr  cnggcln tine , 

Sprenggummi 

Hungarian*  Robband-zselatin 
Italian*  Gelatina  erploniva 
Japanese*  See  DYNAMITE 
Russian*  Gremuchii  studen' 
Spanish*  Golatina  explosiva, 
Gelatina  detonante, 
Dinamita  goma 


90  to  93* 
7  to  10* 
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Characteristics: 

Blasting  gelatin  is  a  yellow*  translucent,  soft,  elastic 
explosive  material.  It  is  less  sensitive  to  shock,  friction, 
and  impact  than  either  nitroglycerin  or  guhr  dynamites  (dynamites 
with  inactive  base).  "Thii<ner"  gelatins  (those  utilizing 
smaller  quantities  of  nitrocellulose)  are  known  as  “gelatin 
dynamites"  (see  entry).  Blasting  gelatin  is  completely 
insensitive  to  water,  and  is  for  more  difficult  to  freeze 
than  guhr  dyru  .dtos.  However,  when  it  does  freeze,  its 
sensitivity  increases  markedly.  Blasting  gelatin  is  about 
as  as  nitroglycerinj  it  is  completely  stable  at 

ordinary  temperatures.  Rapid  temperature  changes,  however, 
cause  the  nitroglycerin  to  exude  and  result  in  increased 
sensitivity.  Blasting  gelatin  is  difficult  to  explode, 
the  rate  of  difficulty  increasing  with  increases  in  nitrocellulose 
content.  A  high  nitrocellulose  content  changes  the  explosive 
characteristics  from  those  of  a  high  explosive  to  those  of 
a  propellant  (see  DOUBLE-BASE  SMOKELESS  PROPELLANT) . 

Manufactures 

Nitrocellulose  (collodion  cotton  type)  is  mixed  into 
nitroglycerin  for  the  preliminary  gelatinization.  The 
resulting  colloid  is  mixed  by  shovel  or  by  hand  ar.d  is 
allowed  to  stand  for  somo  20  to  23>  minutes.  It  is  then 
sent  to  mixing  machines,  where  the  absorbents  are  incorporated 
into  the  colloid.  The  gelatin  is  then  placed  into  cartridges 
by  means  of  screw  machines. 


Use3t 

The  high  brisance  of  blasting  gelatin  is  used  to  best 
advantage  for  the  blasting  <  very  hard  rock.  It  Is  also 
excellent  for  use  in  underwater  blasting  operations. 


■JHHHHfr 


BULK  POWDER 


See  E.  C.  POWDER 


U  U  U  n  il 

•IWriHHr 


CARLIT 

Alternate  Nomenclature t  Foreign  Nomenclatures 

None  Japaneses  Karitto 

Composition: 

Ammonium  Perch  ix  ate—  56$ 

Sill  con  Caxhici  5— ———————  16$ 

Wood  Pulp - 12$ 

Petrol  sum - -  6$ 
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CAI?IIT 


Comments* 

Carlit  is  a  Japanese  explosive  composition  which  was  first 
used  during  World  War  II  as  a  bursting  charge  for  mines  and 
depth  charges,  and  in  demolition  charges,  primarily  to 
cojuervo  the  limited  supplies  of  benzene  and  toluene.  At 
present,  it  is  used  extensively  in  Japan  for  industrial 
purposes,  and  is  being  utilized  in  experimental  solid 
rocket  propellants.  Since  the  first  carlit  composition, 
(listed  above),  several  modifications  have  been  produced. 


U  U  ti  M 


CELLULOSE  NITRATE  See  NITROCELLULOSE 


■SBBHBt 


CHANAIAKU 

Alternate  Nomenclature  t  Foreign  Nomenclature* 

None  The  entry  is  given  in  the 

Japanese  nomenclature;  there 
is  no  English  equivalent. 

Compositions 

TNl - - - - 70$ 

Dinitronaphthalene - 3  0$ 


Comments t 

Chanayaku  is  a  Japanese  explosive  composition  which  was 
used  during  World  War  II  as  a  bursting  charge  for  artillery 
ammunition. 


*-#■**# 


CHAOTAKU 


Alternate  Nomenclatures 
None 


Compositions 

Picric  Acid- - 75$ 

TNT—  — -  25$ 


Foreign  Nomenclatures 

The  entry  is  given  in  the 
Japanese  nomenclature,  there 
is  no  English  equivalent. 


Comments  8 

Chadyal-u  is  a  Japanese  explosive  composition  which  was 


GHAOYAKD 


used  during  World  War  II  as  a  bursting  charge  for  aerial 
bombs . 


***** 


CHEDDITE 


Alternate  Nomenclatures 
None 


Foreign  Nomenclatures 

French :  Cheddite 

Germans  Cheddit 

Hungarians  Cheddit 
Italians  Cheddite,  Alto  esplosivo 
al  dorato  di  potassio 
(potassium  chlorate  high 
explosive) 


Russians  Shedit 
Spanish:  Cheddit a 


Composition: 

Cheddites  are  a  series  of  chlorate  (and  sometimes 
perchlorate)  explosives.  The  two  types  given  below, 
manufactured  in  France,  may  be  considered  representative: 


Cheddite  No.  1  Cheddite  No.  U 

Potassium  Chlorate--- - ...  — — — - - — - "?9^  ” 

Sodium  Chlorate - 7^  — - — — — — — - ... 

Castor  Oil -  $% - — - $% 

Mononltronaphthalene- - -  ... - — - — -  1$ 

Dinit.rotoluene - —  lo>£  — - - - - - 15$ 


Characteristics : 

cKeddltes  are  more  sensitive  than  the  permissible  explosives, 
and  tho  chlorate  cheddites  are  more  sensitive  than  the 
perchlorates.  The  lower  sensitivity  of  the  perchlorates 
makes  them  the  safer  cheddites  to  handle  and  transport. 


Uses: 

Cheddites  are  widely  used  for  commercial  blasting  purposes. 
They  are  used  in  France  for  both  industrial  and  military 
blasting  operations. 

Comments: 

(JHeddites  were  developed  in  France.  They  have,  however, 
been  adopted  by  many  countries.  The  Soviet  Union  has  not 
used  them  since  the  country  feels  that  its  alms 'rites  (see 
entry)  ar*  preferable. 


COM  TAJl  SALT 


COAL  TAR  SALT 


COALITE 


COLLIES 


See  TR INITROTOLUEHE 

##### 


See  PERMISSIBLE  EXPLOSIVE 

***** 

See  PERMISSIBLE  EXPLOSIVE 


COLLODION 


See  PERMISSIBLE  EXPLOSIVE 


COLLOIDED  PROPELLANT  See  SMOKELESS  PROPW-LANT 


COMPOSITE  PROPELLANT 
Mtgynatf  Nomenclature* 

Ootepoaitlom 

(Joaposite  propellants  eontaia  no  nitrocellulose  or  nitro- 
glyoerin  (as  do  other  types  of  modern  propellants).  They 
normally  eonsiet  of  an  organio  fuel  (suoh  as  an^onlvai 
plorate) ,  an  Inorganic  oxidising  agent  (suoh  as  potaaalum 
nitrate),  and  an  organio  binding  agent.  A  representative 
composition,  known  as  T is  given  below* 

Ammonium  Pier  ate— —  1*0.7$ 

Potassium  Nitrate--- 

Ethyl  Cellulose -  1*.# 

Chlorinated  Wax-——  h»5% 

Calcium  Stearate-—  0.5$ 
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COMPOSITE  PROPELLANT 


Characteristics t 

'  Coj^osite  "propeilattt*  ore  an  uncolloided  heterogeneous 
mixture  of  ingredients.  They  are  more  or  less  plastic, 
and  can  be  mol  tied  into  th*  desired  shape.  Their  burning 
rate  is  not  affected  by  low  temperatures,  but  they  tend  to 
become  brittle  and  crack.  The>  cannot  be  used  with  safety 
at  temperatures  of  -12°C  and  under,  "fhe  burning  of 
composite  propellants  produces  a  largo  amount  of  white 
smoke. 


Manufacture t 

The  manufacturing  process  involves  only  a  simple  mixing 
of  the  ingredients. 

Uses* 

Composite  propellants  are  used  as  JATO  (Jet-Assisted  Take-Off) 
and  rocket  propellants, 

Comantat 

Composite  propellants  ware  developed  primarily  to  eliminate 
the  difficulties  involved  in  the  manufacture  of  double-base 
propellants  in  large  grains,  and  the  changes  in  ballistic 
affects  of  these  double-base  propellents  caused  by  changes 
in  teo^eraturs.  Composite  propellants  have  been  successful 
in  these  respects,  although  they  are  still  affected  by  low 
temperatures.  Further  improvement-  in  resistance  to  temperature 
changes  will  be  made  as  better  binding  agents  are  developed. 


COMPOSITION  A 

Alternate  Nomenclature: 
done 

Composition: 

Cyolonite— ——————————  pl£ 

Beeswax  or  wax  derived  from  patrolman——  9% 

Characteristics » 

dorapdalt'ibn  A  is  a  white  to  buff  (although  German  and  Italian 
compositions  were  dyed  blue  and  red  respectively),  press-loaded 
explosive.  It  will  detonate  when  subjected  to  a  temperature 
of  250°C  for  five  seconds.  Composition  A  is  about  3Q£  stronger 
than  TNT.  It  is  sntlraly  stable  but  is  slightly  corrosive  to 
steel,  mspiesium,  copper,  and  copper  alloys.  The  v*t  reducts 
the  composition* ir  eeweltivity.  However,  the  wax  toe*  net 
enter  iuto  detvua  ion  and  therefore  reduces  velocity.  In 
burning,  the  wax  .nleo  robs  tho  explosive  of  some  oxyrtou, 
thereby  reducing  -,ts  strength. 


COMPOSITION  A 


Uss3: 

Composition  A  is  best  used  as  a  booster  with  pmaTT  amounts 
of  wax,  which  does  not  coat  the  grain.  It  is  also  used  as  a 
bursting  charge,  where  larger  amounts  of  wax  are  used  to  act, 
as  grain  coating. 

Comments » 

Changes  in  the  granulation  of  cyclonite  and  the  method  of 
manufa:  ;ure  have  resulted  in  variations  known  as  composition 
A-2  and  composition  A-3.  A  similar  c- position,  called 
"angayatei"  (see  entry),  was  used  by  Japan  during  World 
War  IX. 


u  u  w  uu 
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COMPOSITION  A-2  and  COMPOSITION  See  Comments  under  CuMfOSITION  A 
A-3 


W  MU  M  M 


COMPOSITION  B  and  COMPOSITION  B-2 


Alternate  Nomenclatures  Foreign  Nomenclature! 

SycIoToI  ”  Italians'  "  YrXtolite 

Japanese:  Kigotanyaku 
Swedish*  Hexotcl  (Brand  name  u<$ed 
by  Bofors  of  Sweden) 

Composition* 

(jyolonite— — — —  $9%  ) 


TNT ———————  hOJJ  )  U.S.  composition  B 

Beeswax--— — — —  1*  ) 


Cyclonite— 
TNT - 

Cyclonite— 

TNT——— 


5056 

5# 


60* 
kO % 


Foreign  composition  B 
Composition  B-2 


Characteristics! 

fiompositions  B  and  B-2  are  dirty  white  to  brownish  yellow, 
cast-loaded  explosives.  Composition  B  will  detonate  rhen 
subjected  to  A  temperature  of  278°0  for  litre  seconds#  It 
ie  elightly  corrosive  to  steel,  aagnesiu:.,  \ipper,  and  copper 
alley**.  Compositions  B  and  B-2  are  vsry  stable  with  rectppct 
to  texiipt mature.  Composition  B-2  is  much  more  sensitive  than 
composition  B.  Both  are  better  than  composition  A  in  that 
an  active  desensitizing  agent  increases  power.  Howevor, 
senaltiv  itv  and  TNT  content  are  disadvantages  (the  latter 
because  i«  may  be  in  limited  supply). 
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COMPOSITION  B,  B2 


Manufacture; 

Wet  cyclcnite  is  slowly  added  to  TNT  which  has  been  previously 
melted  at  xJO°C.  The  mixture  is  heated  and  stirred  until 
ell  moisture  has  been  removed*  Wax  is  added  and  the  mixture 
is  thoroughly  stirred.  It  is  then  cooled  to  a  suitable 
pouring  temperature. 

Uoco  i 

Composition  B  is  used  by  all  nations  as  a  bursting  charge 
in  ammunition  which  does  not  have  to  penetrate  a  target 
(ext  mines  and  boobs). 


COMPOSITION  0 

Alternate  Nomenclature i 

Elastic  Explosive  (along 
with  other  ooiqpoiition 
0-seriee  explosives) 


soaitioni 
cyoionite- 
Oil— — - 
Leolthin— 


...  88.0* 
—  ll.li* 
...  0.6* 


Char act eriatioet 

donpositibn  0  it  &  white  to  brown,  k^nd-tamped  explosive.  It 
will  detonate  when  subjected  to  a  temperature  of  28f>°0  for 
five  seconds .  Composition  C  ie  non -reactive  with  metals,  but 
le  unstable.  It  ie  leas  effeotive  than  composition  B  but  21$ 
more  efficient  then  TNT  In  ehaped  chargee.  It  retains  its 
plasticity  between  0°  and  hOeG*  but  below  0°0  it  becomes 
brittle  end  iseensitive  while  above  U0°0  it  becomes  gummy  and 
tones  to  exude  oil.  Leolthin  is  used  to  prevent  the  formation 
of  large  oi /stale  which  would  increase  sensitivity. 


Uses* 


Composition  0  ie  used  as  a  demolition  agent  by  many  countries. 
A  similar  composition,  oalled  MoehitsuyakuH  (ate  entry),  was 
used  by  Japan  during  World  War  II. 
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COMPOSITION  C2 


COMPOSITION  C-2 

■Alternate  Nomenclature* 

Plat, wii'E^loilve  (along 
with  other  composition 
C-seriea  explosives) 


CyclonJ •'  78.7* 

Mononitrotoluene— — — »  2-?* 

Dinitrotoluene---—-— —  12*0* 

TUT-—-— — -  5.0* 

Wot  Nitrocellulose-—-  0»6* 


Dimethylfomiamide' 


1.0* 


Characteristics i 

Composition  C-2  is  a  white  to  yellow-brown,  hand-traced 


-30°  to  £2°0t  It  become  loss  plastic  in  hot  storage  because 
of  evaporation  of  volatile  natter*  Composition  0-2  is 
more  sensitive  and  effective  than  composition  C  since  lets 
than  1*  Of ’tbs'  material  is  inert  eoapsred  with  12*  in 
composition  0* 


&«£* 


Oonpoeition  0-2  ie  used  as  a  plastlo  demolition  agent. 


Q0HP03XTI0N  0-3 

Alternate  Nomenclature* 

"PTiatto  fijqpiosive  (along 
with  othar  composition 
0-ssriss  explosives) 


Composition! 

~  flyolonite— — 

Tetryl— •— — — 
Mononitrotcluene-- 
Dinltr  o  toluene—— 

TOT—  ie  is  as  hhm  or  m  as  m  m  mm  w  > 

Wet  Nitrocellulose 


77.1* 

3.C* 

5.0* 

10.0* 

U.C* 

0.9* 


Placbiciier  or  plaatieinur* 
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COliPOMTION  CJ 


Characteristics t 

Composition  C-3  is  a  yellowish,  puttylike,  hand-tamped  explosive* 
It  >.111  detonate  when  subjected  to  a  temperature  of  260°C  for 
five  second®.  Two  classes  of  composition  C-3  (Claes  A  and 
Class  B)  are  manufactured,  in  accordance  with  military  speci¬ 
fications.  The  two  classes  differ  only  with  respect  to 
acidity  (see  Uses  below).  Composition  C-3  is  pliable  at 
normal  temperatures  and  can  be  easily  molded  to  suit  reo.uire- 
monts.  It  is  hygroscopic,  but  its  brisance  is  unchanged 
after  total  irr-.^rsion  in  water.  It  ia  more  bile  ant  than 
TNT,  but  lean  brisant  than  tetryl.  Its  sensitivity  to 
impact  is  similar  to  that  of  TNT,  but  much  leas  than  that 
of  cyeloii.it » v  Composition  C-3  is  somewhat  unstable*  When 
exposed  to  air  at  2J>°C  for  five  days,  it  loses  1.2J6  of  its 
weight  because  of  its  volatility.  Moreover,  it  becomes  hard 
and  brittle  at  -29°C  and  undergoes  considerable  exudation 
at  77°C. 

manuiacturat  . 

Tetryl,  nitrocellulose,  and  the  nitrotoluenes  era  mixed 
together  to  form  the  plasticising  agent*  This  plasticiser 
la  then  heated  to  100°C  end  vet  oyclonite  le  added.  The 
mixture  is  stirred  and  heated  until  the  composition  is 
uniform  and  all  the  water  has  been  driven  off* 


Usee  i 

Class  A  composition  C-3  is  used  for  the  manufacture  of 
demolition  blocks}  close  B  composition  C-3  ie  used  both 
for  the  manufacture  of  demolition  blooke  end  the  loading 
of  ammunition  where  a  lower  aoldity  is  desired* 

Comments i 

Composition  C-3  was  developed  to  improve  the  instability  of 
composition  C-2*  It  has  not  been  completely  satisfactory 
in  this  respsot,  and  is  being  replaced  by  composition 
C-4  (see  entry)* 


COMPOSITION  C4j 

Alternate  Nomenclature  i 
karrieiie 

Plastic  Explosive  (slong 
with  other  composition 
G-aerieu  explosives) 
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COMPOSITION  C4 


Composition: 

Gyclonlte - - - — ----- —  £L*Q % 

Polyi^obutyleng— — — — — —  2,1% 

Motor  Oil - - - —  1,6% 

Di- ( 2-ethyT.hexvl )  sebacate — - —  %,}% 

Characteristics: 

~  Composition  0— It  is  a  dirty  white  to  light  brown,  puttylike, 
hand-tamped  explosive.  It  will  explode  when  subjected  to 
a  temperature  of  2?0°C  for  five  esconda.  Composition  C-ii 
has  a  higher  stability  than  composition  C-3.  It  is 
essentially  nonhygroscopio.  It  will  not  harden  at  -57cC 
and  will  not  undergo  exudation  at  77°C*  Composition  C-ii 
is  less  sensitive  to  impact  and  slightly  more  brisant  than 
composition  C-3.  The  two  =rc  PLoit  equal  in 

sensitivity  to  initiation. 

Manufacture: 

We  Isobutylene  plasticizer,  previously  made  up  in  ether, 
is  mixed  with  eyclonite  (crystals  of  kk  micron  size  or  less) 
either  by  machine  or  by  hand  kneading  and  rolling  (machine 
mixing  uses  a  Schrader  Bowl  mixer).  The  mixture  is  then 
dried  at  6o°C. 

Uses: 

Composition  C-h  is  used  primarily  for  demolition  blocks. 

It  is  well  suited  for  underwater  demolition  if  properly 
packaged.  It  is  ideally  suited  fo~  cutting  through  steel 
because  of  its  plasticity  and  its  high  velocity  of  detonation. 

Comments: 

Composition  C— It  has  beer,  developed  to  improve  the  instability 
and  hygroscopioity  of  composition  C-3  (see  entry).  It  has 
not,  however,  entirely  replaced  composition  C-3. 


COMPOSITION  T-? 


See  COMPOSITE  PROPELLANT 

***** 
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CJRILTE 


CORDITE 


See  also  DOUBLE-BASE  SMOKELESS 
PROPELLANT 


Alternate  Nomenclature: 


None 


Foreign  Nomenclature? 

British?  Cordite 

French:  Cordite 

Osman?  Kordit  (rarely,  cordite) 

Hungarian?  Kordit 

Italian?  Cordite 

Rosian:  Ko-uit 

Spanish?  Cordita 


Composition? 

A  typical  composition  is  listed  below*.  Percentages  may 
▼ary  depending  upon  the  manufacturer  and  the  end-use  of 
the  products 

Guncotton——— —  37$ 

Nitroglycerin——  $%% 

Mineral-  Jelly—  $% 

Characteristics? 

Cordite  is  very  similar  to  brown  twine  in  appearance  (hens* 
its  name),  its  other  characteristics  are  these  listed,  for 
.double-base  smokeless  propellants  (see  entry)* 

Manufacture? 

Mtrooellulose  (guncotton  type)  and  nitroglycerin  are  mixed 
together  by  means  of  aoetone*  The  mineral  Jelly  is  then 
added,  and  upon  ram&ral  of  the  aoetone  the  colloid  ie 
preseed  into  cords* 


geest 

"  Cordite  Is  used  in  Great  Britain  as  the  propellant  for  the 
armed  force*.  In  this  respeot,  the  term  is  often  used 
loosely  to  apply  to  propellants  deviating  considerably 
from  the  composition  listed  above t  Cordite  ie  used 
throughout  Western  Europe  as  a  standard  military  propellant... 
In  the  United  States,  it  doss  not  meet  satisfactorily  all 
U.8.  Amy  specifications* 

Comment st 

Saceuee  of  the  gun-barrel  erosion  caused  by  oordite,  a 
modification  was  introduced,  called  “oordite  M.D.“  (i.e., 
“cordite,  modified**)  and  containing  6j>%  nitrocellulose 
(guncotton  type),  30$  nitroglycerin,  end  $%  mineral  Jolly* 

A  further  modification,  called  “cordite  R.D.B.w  (Research 
Department  B);  was  introduced  during  World  War  i.  v  *  xtend 
the  supply  f  solvent e.  For  this  purpose,  cordite  R.D.B, 
contains  nitre  cellulose  of  low  nitration.  The  fornmla  «i»tu 
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CORDITE 


for  $2%  nitrocellulose,  U2$  nitroglycerin,  6%  mineral  jelly* 
Cordite  M.D*  is  the  preferred  type* 


CRESSYIUE 

Alternate  Nomenclature t 

**  ’  N^nA 

Composition* 

Merle  Acid———  60JS 
Trinltrooreaol—  kOji 

Characteristics t 

CressyliCe  la  a  high  explosive  closaly  related  to  picric 
acid.  It  ia  somewhat  less  sensitive  to  impact  and  shook 
than  pirric  acid,  and  consequently  requires  e  more 
powerful  oharge  to  initiate  its  detonation* 


Creeeylite  ia  now  rarely  need  ea  en  explosive*  It  was  first 
used  by  France  as  a  bursting  oharge  end  subsequently  was 
used  by  most  countries.  It  was  quiekly  replaced  by  TNT. 
however,  when  an  lnexpeneive  manufacturing  prooess  for  fNT 
waa  found*  France  end  the  Soviet  Union  still  use  oressylite 
to  e  limited  extent* 


CXCLONITB 


Alternate  Nomenclature » 
flyciotrimaihylene- 
trinitr amine 
Triaethylenetrinitramine 

NOTE*  The  term  "RDX,n 
although  British  in 
origin,  ia  often  vised 
interchangeably  with 
woyolonitew  in  the  U, 8* 


Foreign  Nomenclature! 

British  $'  ilDT (Reooarrh  Depart 

ment  Explosive; 
Frenoht  Exog&ne 

German,  Hexogen 

Japanese*  Shouyaku,  Tan-o-yaku 
Italian*  T-U,  Trims!  lientri- 
nitroer.dna 

Rusoian*  Qhekaogl'en,  Gh 
Spanish*  Oiolonite,  Fex6gano 
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CYCIONITE 


Composition j 

(CH2^)Tn3  (no2  >  3  or  C3H5N5O6  —  ehemica-’  compound  containing  the 
following  ’percentages  by  weight  of  the  elements* 

Carbon — — -  16.22a 
Hydrogen——  2*12% 

Nitrogen—  3?-8li* 

Oxygen - U3.22* 

Charpcterlsticst  ,  . 

Cycionite  is  a  colorless  or  white,  prese-loaded  high  explosive 
melting  at  20h°C.  It  will  detonate  when  subjected  to  a 
tefiparature  of  260°C  for  five  seconds.  Cycionite  is  classified 
into  two  types,  :ia  accordance  with  military  specifications. 

Type  A  must  have  a  ninlituinx  melting  point  of  200^0  (the  melting 
point  given  above  is  for  pure  cycionite)  and  a  maximum  acidity 
of  0.05*  (as  nitric  acid);  type  B  must  have  a  minimum  malting 
point  of  190°C  and  a  maximum  acidity  of  0.02*  (as  acetic 
acid).  There  is  also  a  alight  difference  in  granulation 
between  the  two  grades.  Type  2  is  the  lese  pure  of  the 
two  types,  the  Impurity  consisting  mainly  of  HMX  (see  entry). 
Cycionite  has  no  reaction  with  aluminum  or  etainlesn  steel. 

It  reacts  slightly  with  copper,  brass,  mild  steel,  and 
cadmium,  and  when  damp  it  also  reacts  slightly  with  nickel 
and  zinc.  Cycionite  is  ndnhygroscopic  at  30°C  and  90* 
relative  humidity.  It  Is  as  stable  as  TNT  at  temperatures 
under  100°  to  15C°C.  It  has  been  stored  for  ten  months  at 
8£°C  without  any  change  in  stability.  Cycionite  has  tha 
same  sensitivity  to  impact  as  tetryl,  tut  is  more  sensitive 
to  motion  then  tetryl.  Both  types  of  oyolonite  ere  equally 
sensitive  to  inpact,  friction,  heat,  and  initiation. 

Cycionite  is  more  powerful  than  tetryl  and  is  considered  ths 
second  most  powerful  standard  udlitary  explosive  (nitroglycerin 
being  the  first). 


Manufacture! 

Formaldehyde  is  reaoted  with  ammonia  to  yteld  hexamethylene¬ 
tetramine,  which  in  turn  is  nitrated  to  yield  crude  oyolonite. 
The  oyolonite  is  collected  by  filtration  and  is  washed  and 
ground. 


Uses* 

Cycionite  is  used  mainly  in  mixtures  (composition  A,  compo¬ 
sitions  B  and  B-2,  compositions  C,  0-2,  C-3,  and  0-4,  torpex, 
PTX-1,  and  FTX-2),  but  osn  be  used  done  as  a  subbooster, 
booster,  and  bursting  charge. 

Comment a i 

Tho  ohiaf  impurity  ooourring  in  the  manufacture  o;*  oyolonite 
is  HMX  (see  w  try).  Its  presence  in  oyolonite  is  wot 
considered  hwmful. 


CYCIX3TBTRAf-ILTHYLKfJB- 

TETRAMINE 


CYCLOTETRAMETHYLEKSTETEA-  Sye  HMX 

NITRAMINE 


n* 


CYCHiOTRIMErHYIENF^XMITRAMINE  See  CYCLQNITR 


OITOlOTOL 


See  cCsSPOSITZCS  S 

W^WvIW 


2135 
21$ 
hO*. 

18$ 

Characteristic at 

nbx  la  a  gray,  east-loaded  sxplosive.  It  will  ignite  whan 
subjected  to  a  tmqperaturs  of  U00°C  for  five  seconds*  BBX, 
intended  as  an  improvement  over  toroex,  is  less  sensitive  and 
more  powerful  than  torpex,  end  is  very  suitable  for  depth 
bombs*  It  is,  however,  bygrosoopio  rnd  reacts  with  mehela 
in  the  same  manner  as  amatol  (see  entry)* 

Manufacture! 

Wet  oyolonite  ie  slowly  added  to  mol ter.  THT.  The  mixture  is 
stirred  until  all  water  la  r amoved.  Ammonium  nitrate  is  added, 
the  mixture  is  heated  and  stirred,  and  aluminum  la  added* 
Stirring  is  continued  while  the  mixture  is  ooolsd* 

D3X  oan  also  be  made  by  adding  21$  ammonium  nitrate  and  18$ 
aluminum  to  1*2$  composition  B  (of  50/50  proportions)  plus 
15$  molten  TNT* 

Pass* 

DkX  may  t a  used  as  a  bursting  oharge  in  depth  bombs. 


Alternate  Nomenclature « 
fisp&Boifflfc  Explosive 

Composition! 

“  ‘  Ammonium  Nitrate——* 
Cyclonite— — — « 
TNT—————— 
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J*.  TV|^  -,.- .'.j- f._f .. :  %-^jjv*  -Hi£i£i.'  rot*- . _ _ :_.  -  .  - 


KSX 


Comments: 

UBX  my  bo  considered  as  torpex  in  which  half  of  the  cyclonite 
content  has  been  replaced  by  ammonium  nitrate.  Although  DBX 
has  been  used  in  the  United  States  and  Great  Britain,  it  has 
not  been  standardized  for  general  use. 


***** 


DDK? 

Alternate  Nomenclature i 
biazoAinitrophenol 
Diazol 
Bind 

Compoflitiont ‘ 

d5H2(iN2)(*0)N02)2  or  ®6H2%0ij  —  chemioal  confound  containing 
the  following  percentages  by  weight  of  the  elements: 
Carbon-—***  jw*305f 
Hydrogen— —  0.9656 
Nitrogen—  26*61% 

Oxygen — —  38.0756 

Characteristics » 

i8  a  groeniah  yellow  to  brown,  nross-leadsd  explosive 
melting  at  157°C«  It  will  explode  when  subjected  to  a 
temperature  of  195°C  for  fire  seconds.  DDNP  is  nonhygrosoopic. 
It  is  as  sensitive  to  impact  and  friction. 'aA  lead: aside. 

It  is  as  brisant  as  TNT,  and  more  brisant  than  mercuric 
fulminate.  Its  stability  is  satisfactory  In  that  it  can 
be  stored  at  50°C  for  at  least  30  months  without  change. 

Manufacture: 

Picramic  acid  is  prepared  by  purifying  the  product  resulting 
from  the  evaporation  of  a  mixture  of  an  alcoholic  solution 
of  ammonium  picrate  (explosive  D)  and  ammonium  sulfide. 

Picramic  acid  is  suspended  in  hydrochloric  acid,  and  the 
mixture  Is  cooled  and  stirred.  Sodium  nitrite,  diluted 
with  water,  is  added  and  the  resulting  precipitate  is 
filtered  and  washed.  This  precipitate  is  dissolved  in  hot 
ec atone)  upon  the  addition  of  ioe  water,  DDNP  is  precipi¬ 
tated. 


Uses: 

DBNP  is  used  extensively  in  commercial  blasting  caps,  and 
to  a  lesser  extent  in  military  priming  compositions  and 
detonators* 


uuuuu 
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See  al30  PROPELLANTS,  FOREIGN 
(German,  and  Italian  Propellants) 


Alternate  Nomenclatures  t 
““  Diethyleneglycol  Dinitrate 
Dinitrodiglycol 

£2222^ipH.;  ,0.S02)2  or  OW#  -  cherdool  0°^  oontolMoE 
the  following  percentages  by  weighv  o.  vae  elements. 

Carbon— - -  2lu5C% 

Hydrogen— 

Nitrogen—  14*28% 

Oxygen — —  57  *11% 

“8^-1—  e^oeive  congoond.  It  < 

nnhlacted  to  a  temoeraturo  of  237°C  for  five  secono^.  _ 
sensitivity  to  impact  and  its  power  are  le^s  *  N„, 

nitroglycerin)  it  is,  however, 

i*  extremely  stable,  mutch  more  so  than  nitroglycerin.*^ 

plosion  of  explosive  compositions,  and  tncreby  reduci  g 
gun  barrel  erosion* 

glycol  is  reacted  vith  mixed  acid  to  precipitate 
D^N  The  separated  BEOS  is  purified  by  washing  (the  purity 
TL  produet^epanding  upon  the  parity  of  the  ingrediente). 


Uses  i 


DSGN  was  used  more  or  less  extensively  by ^Germany  and  Italy 
during  World  War  II  in  propellant  couipositiona  °^h* 
double-  and  triple-base  types,  as  a  replacement  fo.  ni.Jc*0 
glycerin.  The  Soviet  Union  has  also  employed  DEO.,  in 
certain  propellant  compositions,  but  not  to  any  large  extent. 


DEPTH  BOMB  EXPLOSIVE 


See  DBX 


•WBWHf- 
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IiiurGNAIIUCr  OIL 


DETONATING  OIL  See  NITROGLYCERIN 

•H*-*** 

DlikZODINIiROPHEKOL  See  DDN? 

DIAZ  CL  See  ODN? 

DIETKYLENEOLYCQL  DINITRATE  See  DEON 

U  H  ^  X  w 

DINITRODIGLTOOL  See  DEON 

UUUUtt 

DINITROEIKILENIDIAFINS  See  EDNA 

MUMUU 

DINOL  See  DDNP 

uuuuu 
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donarite 


DOWArtHe 

Alternate  Nomenclature? 
None 


Foreign  Nomenclature; 
German?  Donarit 


Composition? 

Tho  following  compositions  ray  be  taken  as  representative? 


Donarite  1  Donarite  1  Donarite  2 
Gulatln  type  Powdery  type  Powdery  type 

Nitroglycerin - — — —  ...  - — - — -  ..»«  — ' —  h»0$ 

Nitroglycol— - — — -  22.05?  — — —  ...  ... 

Colloid  Cotton — — — -  1.05?  — —  -— — —  ...  ———*■»  ••• 

Ammonium  Nitrate — — «—  —  $5*0%  - — — —  8l.?$  — - — ■ —  8U.»0$ 

Sodium  Nitrate - 10.05?  — —  ...  ——————  ... 

Aromatic  Nitrocompounds-—  ...  - — - ...  3.0^ 

TNT————--——  5  •  05?  —  — —  14*05?  — — —  ; t : 

DNT  (liquid) - - -  6.05? - —  2.0$ - ... 

Wood  Meal -  0.8$ - —  2.0$ - ?.0$ 

DyO- - — - - - — — -  0.2$  —  0.5$  ... 


Comments? 

Donarites  are  a  group  of  German  dynamite-typs  mining  explosives. 
Donarite  1,  listed  above,  was  manufactured  during  World  War  II. 
Another  type  of  donarite,  containing  67-80$  ammonium  nitrate, 
12-25$  INT,  3-8$  nitroglycerin,  0.2$  nitrocellulose,  and  i*$ 
vegetable  meal,  was  manufactured  for  military  purposes  and 
was  used  as  a  grenade  filler.  Donarites  currently  being  used 
are  of  uncertain  composition. 


a***-* 


DOUBLE-BASE  COLLOIDED  See  DOUBLE-BASE  SMOKELESS  PROPELLANT 

PROPELLANT 


JUtJtiUA 
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DOUBLE-BASE  SHGKJSLtSS 
PROPELLANT 


DOUBLE-BASE  SMOKELESS  See  also  BALLISTITE,  CORDITE, 

PROPELLANT  NITROCELLULOSE,  KITRCGLYCERTn, 

SMOKELESS  PROPELLANT 


Alternate  Nomenclature? 

Soivontiess  Propellant 
cr  Powder 
Double-Base  Poi.dcr 
Double-Base  Colloided 
Propellant 


Fcrciwy  tA uitc  2 

“^TKm&orlam  kett$a  alapanysgu  lBpor 
Russians  Nitroglitserinovyye 
pcrokh 

Spanish*  Polvora  de  doble  base 


Composition? 

Double -base  smokeless  propellants  usually  contain  nitro¬ 
cellulose  and  nitroglycerin  as  the  principal  ingredients* 

They  may  consist  of  from  60  to  80$  nitrocellulose  and  from 
20  to  1*0$  nitroglycerin.  In  some  esses,  however,  nitro¬ 
glycerin  is  partially  replaced  by  other  organic  nitrates 
having  the  property  of  gelatinising  nitroooll-loee.  Stabiliser 0 
imd  other  additives  are  usually  included  to  achieve  dosired 
results* 


Characteristics a 

Double-base  propellants  vary  from  olive  to  black  in  oolor  and 
era  manufactured  in  ae  muny  forme  as  single-base  propellants, 
i*e*,  strips,  flakes,  spheres,  pallets,  tubes,  end  perforated 
oylindrloal  shapes.  Double-bass  propellants  have  greater 
potential  than  singla-base  propallants  because  of  the 
additional  energy  content  available  from  nitroglycerin. 
Double-base  propellants  are  less  hygroseoplo  than  aingle-baac 
types.  Moreover,  double-bass  propellants  oontain  lsss  solvsnt 
than  slngle-baae  types  and  therefore  have  a  higher  inherent 
ballistio  stability. 

Manufacture* 

TouSKt-base  propallants  are  manufactured  by  one  of  two 
processes,  the  "solvent"  process  and  the  "nonaolvent"  or 
"oolventleee"  prooees.  The  solvent  process  is  similar  to 
that  used  for  the  manufacture  of  single-base  smokeless 
propellants  (set  entry),  except  that  a  ndxtur*  of  ethanol 
and  acetone  ia  used  aa  the  solvent  and  the  solvent  recovery 
procedure  is  omitted  because  of  the  haeard  Involved  in 
recovering  eolvents  containing  nitroglycerin.  The  non¬ 
solvent  process  is  used  when  the  nitroglycerin  and  other 
oolloidlng  agents  oonstituts  approximately  1*0$  of  the 
composition.  In  this  proosss.  vet  nitrocellulose  in  mixed 
with  nitroglycerin.  The  stabiliser  (central its)  *.lx«d 

in  and  water  removed  by  oentrifuge.  The  colloid  ia  )■  art i ally 
dried,  and  an;  regaining  ingredients  are  mixed  in.  TUe 
remaining  water  is  removed  by  rolling. 
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DOUBLE -BASE  SMOKE  LEf-W 
PROPELLANT 

Uses? 

Before  World  War  XI,  double-base  propellents  were  'limited  to 
use  in  mortar  and  small  arms  ammunition.  Since  then,  they 
have  been  used  in  most  types  cf  ammunition*  as  well  as  in 
rocket  propellant  compositions. 

Comments; 

Doubfe-bace  propellants  have  replaced  single-base  propellants 
in  many  ammunition  propellant  applications.  They  have  the 
advant.  of  higher  energy  content  and  greater  ease  of 
stabilization.  Since  double-base  propellants  have  a  greater 
potential,  a  specified  quantity  of  double-base  propellant 
will  give  better  ballistic  results  than  an  equal  quantity 
of  single -base  propellant. 

The  term  wdouble-base  colloided  propellant”  for  double-base 
smokeless  propellant  is  coming  into  increasingly  vide  usage 
since  it  is  more  accurate  in  its  description  (these  propellants 
are  not  entirely  smokeless). 


DUNNITE  • Seo  EXPLOSIVE  D 


■JWHHf 


DU0I3EL  See  PERMISSIBLE  EXPLOSIVE 


tHHHKI 


DYNAMITE  See  also  ASTRALITE,  DONARITE, 

DYNAMO::,  NITROGLYCERIN,  and  specific 
types  listed  under  Composition 
below. 

Alternate  N omenclature ;  Foreign  Nomonclature: 

Seo  Comments'" bolcw  French:  Dynamite 

German;  Dynamit,  Sprencstoff 
Hungarian;  Dinamit 
Italian:  Dinamit1.* 

Japanese?.  Kaiyaku 
Russian:  Dinamit 

Spanish  x  y '  •  lamita 

Gorman  dynamic est  GELAT IN  E-DIN AM IT , 
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DYNAMITE 


gelatin  dynamite; 
GUIKBYNAHIT,  gohr 
dynamite;  PICHER- 
HEITSDYNAMIT, 
safety  dynamite; 
SFRENuQ£LAXiri£| 
blasting  gelatin. 

Japanese  dynamites  (trade 
names  of  the  Nippon  Oils 
and  Fats  Co.,  Ltd.}* 

MATSU,  blasting  gelatin; 
8AKURA  NO.  1.6  NO.  2, 
gelatin;  KIRI  NOS.  X, 

2,  3,  SHIN -KIRI «  txittKmia 
gelatin;  TAKE  NOS.  1, 

2,  &  5,  KEYAKI,  speolal 
ammonia  gelatin;  SHIN- 
KYGRYOKU,  ammonia  explosive; 
SHIRAUME,  TOKU-SHIRAUME 
NOS.  16  2,  permissible 
gelatin;  SHCAM,  SHIN- 
TOXU-SHOAN,  perndaeible 
ammonia  dynamite; 

L-SHOAN,  low  density 
permissible  dynamite; 
KO-SHGAN  BAKJYAKU,  SHOAN 
BAKUYAKU  NOS.  toJ*  a  ?rn  . 
permissible  ammonium 
nitrate  explosive. 

Soviet  dynamites »  ORSMUCHH 
STUDEN 1 ,  blasting  gelatin; 
GRI3UTIK,  gelatinised 
nitroglycerin;  PLASTIOHESKII 
DINAMIT,  plastic  dyn.isa.te. 


Composition! 

Ail  d^narjltes  except  military  dynamite  contain  nitroglycerin 
plus  varying  ocmfcinatlms  of  absorbent  materials,  oxidiisrs, 
sntaoids,  and  flnsesing-point  depressants.  Dynamites  osn  be 
groined  into  the  basio  types  listed  bslwt 

Blasting  Gelatin 
Gelatin  Dynamite 

Lw-Frssuins  ar.d  Non-Frees ing  Dynamites 
Military  Dyi«ufti  ;-o 
Permissible  Explosive 
Str  aight  Dynariil'-‘i« 


For  the  composition  »r  etch  type,  see  individual  entries. 
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MHAHjOTE 


Characteristics  t 

For  specific  characteristics,  see  entries  for  the  types 
liwOed  under  Composition  above.  In  general,  dynamites  are 
sensitive  to  shock,  friction,  and  heat,  unless  desensitized 
by  inert  materials  which,  in  turn,  reduce  explosive  power. 
However,  dynamites  are  not  as  sensitive  to  moderate  shocks 
as  nitroglycerin,  and  are  oafer  to  handle  and  transport. 

Manufacture: 

For  specific  processes,  see  entries  for  the  types  listed 
under  Composition  above.,  The  manufacturing  processes  normally 
involve  simply  a  mechanical  mixing  of  the  nitroglycerin 
with  the  other  ingredients* 

Ugesi 

Dynamites  are  used  universally  for  blasting  operations  both 
abover  and  below-ground,  and  underwater.  The  specific  types 
listed  under  Composition  above  are  us ad  to  accomplish  specified 
blasting  operations.  Tor  example,  the  blasting  of  soft 
rock  or  earth  is  achieved  with  a  straight  ammonia  dynamite 
because  of  the  explosive's  great  heaving  force  and  relatively 
low  rate  of  detonation)  the  blasting  of  hard  tough  rock 
is  achieved  through  a  gelatin  dynamite,  which  has  a  low 
heaving  forca  but  a  high  rate  of  detonation. 


Comments: 

The  term  "dynamite"  has  both  a  general  and  a  specific  meaning. 
As  a  general  term  it  is  used  to  refer  to  all  the  mixtures 
listed  under  Composition  above.  As  a  specific  term,  it  is 
used  as  an  alternate  reference  to  straight  dynamites. 

Military  blasting  operations  usually  utilize  the  same  types  of 
dynamites  as  commercial  operations.  However,  military  dynamite 
has  been  designed  for  certain  blasting  .and  demolition  work 
(see  entry). 

Recently,  a  trend  has  developed  in  the  United  States  leading 
away  from  nitroglycerin  explosives  to  cheaper  blasting 
explosives  such  as  those  based  on  ammonium  nitrate. 


DIN AMITE  NO.  1 


<HHHW 

See  STRAIGHT  DYNAMITE 
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DfllAHTTB  V/ITH  ACTIVE  BABB 


DYNAMITE  V/ITH  ACTIVE  BASE  Sco  STRAIGHT  DYNAMITE 


DYNAMITE  V/ITH  INACTIVE  BASE  See  STRAIGHT  DYNAMITE 


DYNAMON 

Alternate  Nomenclatures 
None 

Composition} 

Dynamon,  as  originally  made  in  Austria,  had  the  following 
compositions* 


Dynamon 

Ammonium  Nitrate— — — — oT~to~EB% 

Red  Charcoal - - - —  32  to  13 % 

Potassium  Nitrate——— 


Wetter 


— — — — —  b% 
-  2% 


'^Dynaj 


mon 


The  present  compositions, 
follows* 

Ammonium  Nitrate— — 

Peat - HjS 

Vegetable  Meal - -  ... 

Characteristics  * 

Dynamons  are  very  stable  : 
than  straight  dynamites,  1 


as  used  in  the  Soviet  Bloc,  are  as 


—  9# 

t  •  • 

- 1$ 


storage.  They  are  more  powerful 
which  they  are  closely  related. 


Uses* 

Dynamons  are  used  by  the  Soviet  Bloc  for  hard  ore  blasting 
and  for  excavating.  They  are  no  longer  used  in  western 
Europe. 


E.  C.  POWDER 


E.  C.  POWDER 

Alternate  Nomenclature ; 
Bulk  Powder 


Composition: 

Nitrocellulose  (13*2$  N) — —  -  80# 

Barium  Nitruts— — -  8,« 

Potassium  Nitrate — - . —  8/S 

Starch——— - — - — — -  3% 

Aurine  Dye — - - -  0,2$% 

Diphenylamino — - - —  0,1$% 

Characteristics : 

iS.  C.  powder  is  an  orange  or  pink,  coarse  sand  textured  explosive. 
It  will  detonate  when  subjected  to  a  temperature  of  200°C  for 
five  seconds.  When  dry  it  reacts  slightly  ndth  crppcr, 
magnesium,  magnesium-aluminum  alloy,  and  mild  steel  plated 
with  copper  or  zinc.  When  wet  it  severely  attacks  copper, 
brass,  magnesium,  magnesium-aluminum  alloy,  mild  steel,  mild 
steel  coated  with  acid-proof  black  paint,  and  ndld  steel 
plated  with  copper,  cadmium,  nickel,  or  zinc*  E.  C„  powder 
absorbs  moisture  readily  and  therefore  must  bo  protected 
from  the  atmosphere*  It  is  sensitive  to  friction,  shock, 
and  heat.  It  bcuna  extremely  rapidly  in  the  open,  but  detonates 
if  confined.  It  is,  therefore,  sufficiently  sensitive  to  be 
used  as  a  high  explosive  as  well  as  a  propellant.  It  is 
usually  exploded  by  flame  from  a  crime?*  or  fuze* 


Uses: 

E.  C.  powder  was  used  at  one  time  as  a  bursting  charge  in 
fragmentation  hand  grenades.  It  is  now  used  in  shotgun 
shells  and  blank  ammunition.  Its  burning  rate  prevents  its 
use  as  a  standard  military  propellant. 

Comments: 

The  name  "E*.  C.  powder"  is  an  abbreviation  for  Explosives 
Company  Powder  since  it  was  invented  by  the  Explosives 
Company  at  Stowmarket  in  England.  It  was  one  of  tho  ^irst 
nitrocellulose  compositions  to  be  developed. 


•JKB8BS- 
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ECHRASITE 


ECRASITE 

Foreign  Nomenclature  t 

French;  Ecrasite 

German:  Ekrasit 

Hu.  gariant  Ekraait 
Italian;  Ecrasite 
Russian:  "  Ekrazit 
Spanish?  Ecrasita 

Composition: 

"  "C5H.CH9 (N0£ ) oONH^  or  CyHgNj^Oy  —  chemical  compound  containing 
the  following  percentages  by  weight  of  the  elements: 

Carbon — — —  32.31^ 

Hydrogen — —  3»1Q$ 

Nitrogen — —  21.51$ 

Oxygen- - k3>0$% 

Characteristics : 

Ecrasite  is  a  high  explosive  closely  related  to  picric  acid. 
It  is  highly  stable  and  only  slightly  sensitive  to  impact. 

It  is  twice  as  powerful  as  dynamite,  but  its  detonation 
is  difficult  to  initiate. 


Alternate  Nomenclature: 
Ammonium  Cressylate 


Use3i 

Ecrasite  is  now  rarely  used  as  an  explosive.  It  was  formerly 
used  a3  a  bursting  charge,  especially  by  Austria.  It  is  still 
used  by  the  Soviet  Bloc  to  a  very  limited  extent. 


Vr  JKH* 


EDNA 

Alternate  Nomenclature: 

Ethylenedinitramine 
Dinitroethylene diamine 
Haleite 

Composition: 

(,cH2)7(NH)p(N02)2  or  C2^6Nh°U  ""  chemical  compound  containing 
the  following  percentages  oy  weight  of  the  elements* 
Carbon—— —  l6.0($ 

Hydrogen——  1 1.03$ 

Nitrogen——  37*33$ 

Oxygen— —  li2,61$ 
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EEl?A- 


Charactcristics: 

EDNA  is  a  white  to  buff,  press-loaded  explosive  melting  with 
decomposition  at  177.3°C<»  It  will  detonate  when  subjected  to 
a  temperature  of  189°C  for  live  seconds*  Dry  EDNA  will  not 
react  with  most  metals;  in  the  presence  of  moisture,  however, 
it  will  react  with  brass,  cadmium,  copper,  nickel,  mild  steel, 
and  zinc.  It  is  virtually  ronhygroscopic,  absorbing  only  0,01# 
moisture  when  in  an  atmosphere  of  90#  relative  humidity  at 
30°G*  dDNA  is  less  sensitive  to  impact  than  tetryl  but 
more  sensitive  than  TNT;  it  is  some-Ai'-.b  less  sensitive  to 
initiation  than  tetryl.  It  is  more  brisant  than  tetryl. 
Although  EDNA  is  lass  stable  than  tetryl,  it  has  been 
stored  for  five  months  at  65 °G  and  for  30  months  at  50cC 
without  any  trace  of  instability. 


Manufacture : 

Ethyleneurea  is  reacted  with  either  concentrated  nitric 
acid  or  mixed  acid  to  yield  dinitroethyleneurea.  The 
dinitrocthyl ensure a  is  filtered  out  of  the  mother  liquor, 
washed,  and  mixed  with  seven  times  its  weight  of  water ^ 
This  is  boiled  until  the  evolution  of  carbon  dioxide  gas 
stop3 .  The  resulting  EENA,  gathered  by  filtration,  is 
washed  and  dried. 


Uses: 


wren  ham  ha»n  used  as  both  a  bursting  charge  and  an 
ingredient  of  ednatol  (see  entry). 


Comments : 

The  sensitivity  of  EnNA  precludes  itr  use  as  a  standard 
military  bursting  charge.  It  is  useful  chiefly  as  an 
ingredient  for  ednatol  (see  entry). 


***** 


EDNATOL 

Alternate  Nomenclature: 

None 

Composition: 

Ma«. - 60#  55* 

TNT».vr». - - —  Uo#  or  U5% 
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Characteristics  t 

Ednatol  is  a  dirty  whits  to  buff,  cast-loaded  explosive  which 
melts  at  8 0°C  (55/1+5  type).  Ednatol  S5A5  will  detonate  whet* 
subjected  to  a  temperature  of  190°C  for  five  seconds*  When 
dry,  it  is  slightly  corrosive  to  copper,  mild  steel,  and 
zinc.  When  damp,  it  is  much  more  corrosive  to  these  metals, 
and  also  corrr  es  cadmium  and  nickel.  Ednatol  io  practically 
nonhygroscoplc.  Its  sensitivity  to  impact  rrA  initiation 
is  greater  than  that  of  Tmt  and  less  than  that  of  EDNA.  It 
will  not  detonate  when  hit  by  a  rifle  bullet,  although  it 
will  occasionally  ignite.  Ednatol  6o/hO  is  lU#  more  powerful 
than  TNT;  ednatol  55 f\&  is  205?  more  powerful  than  TNT. 
Ednatol* s  stability  is  equal  to  that  of  EDNA  at  temperatures 
up  to  100°C.  However,  it  becomes  unstable  at  higher 
temperatures,  and  at  120°C  it  is  considerably  less  stable 
than  EDNA. 

Manufacture: 

fi^T"is  heated  to  about  100°C  and  melted.  Wet  EDNA  is  slowly 
added  and  the  mixture  is  stirred  and  heated  until  all  moisture 
has  been  removed.  The  mixture  is  then  cooled  to  about  85°C 
to  make  it  suitable  for  pouring. 

Uses: 

Ednatol  can  be  used  as  a  bursting  charge  in  shell  and  bombs. 
Although  it  has  been  standardized  in  the  Dhitod  States,  it 
has  not  yet  been  used  to  any  great  extent. 


EWNAYAKU 

Alternate  Nomenclature:  Foreign  Nomenclature: 

None  The  entry  it!  given  .in  the 

Japanese  nomenclature;  there 
is  no  English  equivalent. 

Composition: 

Potassium  Chlorate-—  8C# 

Mononitrotoluene - 1$% 

Castor  Bean  Oil — — -  %% 

Comments » 

Ennoyaku  is  .  Japanese  explosive  composition  which  vas 
used  during  Wo?  Id  War  II  an  a  bursting  cliarge.  probably 
for  grenades  d  mortar  shells. 


ENTOYAKU 


ENTQYAKU 

Alternate  Mcmenclature:  Foreign  Nomenclature; 

-  ■  ”  "'j.‘h9  entry  is  given  iu  the 

Japanese  nomenclature:  there 
is  no  English  equivalent. 


Comments : 

Entoyaku  is  a  Japanese  explosive  composition  which  was 
used  during  World  War  II  as  a  bursting  charge  for  grenades 
and  mortar  shells,  and  in  demolition  charges. 


None 


r*AivmA^4  4-  4  An  * 


"Potassium  Chlorate----  8(# 

Dinltrotoluene - — —  16% 

Castor  Oil  Bean - —  k% 


IMHiS-.V 


ETHYL  PICRATE  See  TNPH 


ETHYLENEDIAMINE  DINITRATE  Sec  EDD 


■Jr-Sof-SWr 


EXPLOSIVE  D 


See  also  AROMATIC  NITRO  COMPOUNDS 


Alternate  Nomenclature: 
Ammonium  Picrate'  ‘ 

Ammonium  Trinitrophenolate 
Dunnite 

See  Comments  below 


Foreign  Nomenclature; 

French:  Picrate  d'ammonlaque 

German:  Ammoniumpil  xat 

Hungarian:  Dunnit  robban<5anyug 
Italian:  Picrato  ammonico 

Russian:  Pikrit  ammonia, 

Pikrinovo-  U.alyi  amoonii 
Spanish:  Picrato  amonioo 


Composition,! 

^CTi"4(N02)3  or  —  chemical  co  .id  containing 

the*  fo  i. Sowing  percentages  by  weight  of  the  elements : 

Carbon - -  29*28,1 

Hydro  gm — -  2*ij61 
Nitrogen-—  22*761 
0>ygon  -  »  li*>*5>Gl 
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EXPLOSIVE  D 


Characteristics: 

Explosive  D  is  a  yellow  to  orange,  press-loaded  explosive. 

It  will  detonate  when  subjected  to  a  temperature  of  318°C 
for  five  seconds?  it  will  not  melt.  It  does  not  react  with 
metals  when  dryj  when  wet,  however,  explosive  D  will 
react  to  form  sensitive  metallic  picrates.  The  presence 
of  small  traces  o?  these  picrates  in  the  explosive  may- 
lower  the  detection  temperature.  Explosive  D  is  somewhat 
hygroscopic,  absorbing  over  $%  by  weight  of  during 

storage  in  a  ntolsture-satarated  atmosphere.  It  is  insen¬ 
sitive  to  friction  and  shockj  the  presence  of  moisture 
reduces  sensitivity  to  initiation.  Explosive  D  is  less 
sensitive  than  TNT. 

Manufacture: 

The  manufacturing  process  is  extremely  simple.  Explosive  t» 
crystallizes  out  of  a  cooling  solution  of  picric  acid  and 
hot  water  neutralized  with  aqueous  ammonia.  The  precipitate 
is  dried  at  h5°Ct  and  then  is  screened  and  packed. 


Uses: 

Explosive  D  is  used  as  the  bursting  charge  in  armor-piercing 
shells.  It  is  also  coming  into  widespread  use  as  the 
organic  fuel  in  composite  propellants  (see  entry).  It  has 
also  been  used  to  some  extent  in  France,  mixed  with  potassium 
nitrate,  as  a  propellent. 

Comments : 

The  insensitivity  of  explosive  D  to  shock  and  friction  makes 
it  an  excellent  bursting  cha-ge  for  armor-piercing  projectiles 
since  it  will  not  detonate  upon  impact.  In  other  respects, 
however,  it  is  inferior  as  a  high  explosive  to  TNT. 

The  term  "explosive  D"  originally  was  given  to  ammonium 
picrate  in  order  to  keep  the  oxploaive  composition  liecret, 
the  "Dn  standing  for  Dunn,  the  name  of  its  proponent.  The 
explosive  was  celled  unofficially  Dunnite.  At  present, 
the  term  "explosive  Dw  is  in  general  usage,  and  "Dunnite" 
is  only  rarely  used. 


***** 


EXPLOSIVE  OIL  See  NITROGLYCERIN 


***** 


EXTRA  DIN  AMITE  See  STRAIGHT  DYNAMITE 


***** 
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FLASIILESS  AHI)  GI-'CbCE- 
LE3S  COMPOSITIONS 


FLASIILESS  AND  SMOKELESS  See  also  SINGLE-BASE  SMOKELESS 

COMPOSITIONS  PROPELLANT 

Alternate  Nomenclature; 

flishl  zzzj  nonhygroscopic ) 
and  NH  (nonhygroscopic) 

Comments: 

For  Characteristic 3  and  Manufacture  see  SINGLE-BASE  SMOKELESS 
PROPELLANT* .  Flashless  and  smokeless  compositions  are  a 
class  of  single-base  propellants  used  chiefly  in  artillery 
ammunition.  Standard  U.S.  compositions  include  M-l,  M-3, 

M-lj,  M-6,  M-10,  K~12,  and  M-lU  types*  Ingredients  vary, 
but  all  contain  nitrocellulose  plu3  nitrotoluene  and  other 
materials.  They  are  not  truly  nonhygroscopic,  but  are 
much  less  hygroscopic  than  pyrocelluicsc  propellants. 


■S-HTTHW 


FNH  (flashless,  nonhygroscopic)  See  FLASHLESS  AND  SMOKELESS 

COMPOSITIONS 


FRENCH  MIXTURE 

Alternate  Nomenclature:  Foreign  Nomenclaturs: 

**”""*”  The  entry  i"  given  in  the  Russian:  Frantsuzskaya  sms  s' 
English  equivalent  of  tba 
Russian  nomenclature!  there 
is  no  corresponding  U.S. 
explosive. 


Composition: 

Picric  Acid— — — — ~  80# 
Dinitronaphthalene - -  20# 


Comments:  •, 

French  mixture  is  a  Aoviet  composition  which  has  been  u&*« 
to  fill  artillery  ammunition,  bombs,  antitank  mines,  and 
for  demolition  charges. 


FULMINATE  OF  ME-CURY  See  MERCURIC  FUIMNATE 


GEL-COALITE 


GEL-COALITE 


See  PERMISSIBLE  EXPLOSIVE 


GELATIN  DYNAMITE 


See  also  DYNAMITE 


Alternate  Nomenclature t 
NitrogelatJn 
Nitrogelin 


Foreign  Nomenclature: 

British:  Gelignite 

French:  Gelatine-dynamite, 

nitrog£latine 
Germans  Qelatinedynamit, 
hitrogelatino 

Hungarian?  Nitrozselatinos  dinamit. 

dinamitgel,  gelignit 
Italians  Gelatina-dinamite, 


nitrogel&tlna 

Japanese:  SAKURA  NOS.  1  &  2  (trade 
name  of  Nippon  Oils  and 
Fats  Co.,  Ltd.) 

Russians  Grisutin,  studeniatyi 
dinamit 

Spanish?  Gelatina  dinamit a, 
nitrogelatina 


Composition: 

Qolatln  dynamites  consist  of  blasting  gelatin  (sea  entry)  to 
vhich  wood  meal  and  sodium  or  potassium  nitrates  (saltpeters) 
have  been  added.  They  also  may  contain  ammonium  nitrate  (in 
which  case  they  are  called  "ammonia  gelatin  dynamites3)  and 
aromatic  nitro  compounds.  Gelatin  dynamites  normally  have  a 
lower  nitrocellulose  content  than  blasting  gelatins  and  thus 
are  often  spoken  of  as  being  "thinner H  or  softer  gelatins. 

The  following  compositions  have  been  used  in  the  United  Statue: 


Nitroglycerin"—* •— — 
Nitrocellulose—— 
Sodium  Nivraf,©—— — 
Combustible  Material - 
Calcium  Cart mate- 


Strength 

3gg  m  uoj  m  &&  eg*  m 

23.($— 2Kt$— 33.0?— h2  * r  ?—l.i6*0?— 5(5. 0?— 6G.0? 
0.7?—  0.9?—  1.0?—  x.5  —  1.7?—  1.9?—  2. L? 
€2.3?— 58.1?— 52.0?— 1*3.5?..  -1*2.3?— 38.1?-  29.6? 
13.0?— 12.0?— 13.0?— 10.CX-  9*0?—  9.0?—  7.C? 
1.0?—  l.C?—  1.0?—  1.0?—  1.0?—  1.0?—  1.0? 
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GPJLAIIN  EfflAHlTE 


Characteristics  t 

Gelatin  dynamites  are  plastic  and  cohesive;  they  may  be 
Shaped  and  kncadod  as  desired.  They  may  or  may  not  be  hygro¬ 
scopic  depending  vvoon  the  types  and  quantities  of  ingredients. 
Exposure  to  moisture-laden  atmosphere  has  caused  difficulties 
because  of  the  hygroccopicity  of  sodium  nitrate  and  ammonium 
nitrate.  Gelatin  dynamites  intended  for  tropical  climates, 
therefore,  usually  contain  potassium  nitrate,  which  is  more 
expensiv'  than  sodium  nitrate  but  nonhygroscoplc.  Ammonium 
nitrate  content,  however,  is  desirable  in  some  gelatin 
dynamites  because  of  the  particularly  ni&n  strength  it  imparts 
to  explosive  mixtures.  These  ammonia  gelatin  dynamites  are 
extremely  hygroscopic  and  require  special  waterproof  packing. 
Gelatin  dynamites  are  about  as  sensitive  to  shock  as  blasting 
gelatin  end  gvthr  dynamites.  This  sensitivity,  however,  varies 
depending  upon  ingredients.  For  example,  potassium  perchlorate 
will  raise  shock  sensitivity  while  aromatic  nitro  compounds 
(see  below)  will  depress  this  sensitivity.  Moist  gelatin 
dynamites  are  less  sensitive  to  shock  than  the  dry  material. 
Sensitivity  to  initiation  varies  with  nitrocellulose  content. 
Gelatin  dynamites  with  a  relatively  high  nitrocellulose 
content  require  a  strong  blasting  cap  for  detonation  while 
those  with  a  low  nitrocellulose  content  can  be  detonated 
with  a  weak  blasting  cap.  Long  periods  of  storage  may 
decrease  sensitivity  to  initiation. 

Under  wartime  conditions  when  glycerin  has  been  in  short 
supply,  the  nitroglycerin  content  in  gelatin  dynamites 
has  teen  reduced  to  'a  low  of  18£.  Since  such  a  coi^osition 
contains  relatively  little  "ni.troglycnrin-gelatin, w  it 
must  be  extended  by  the  addition  of  aromatic  nitro  compounds 
such  as  TNT  and  dinit-  otoluene,  which  partially  dissolve 
in  warm  nitroglycerin  but  only  desensitize  it  very  little. 

When  the  compound  cools,  lie  nitro  compound  tends  to  crystallize 
out  of  solution  and  add  its  own  characteristics  to  those 
of  straight  nitroglycerin. 

Manufacture: 

The  “dope*1  which  is  made  up  of  both  the  oxidizing  agents 
(nitrates  or  perchlorates)  and  combustible  materials  (wood 
meal,  cereal  meal,  charcoal,  etc.),  must  be  in  as  finely 
pulverized  a  state  as  possible.  Accordingly,  each  ingredient 
must  be  ground  to  a  fine  consistency.  The  mixing  and 
gelatinization  processes  are  identical  to  those  described 
for  blasting  gelatin  (see  entry),  and  are  conducted  vitu  the 
same  equipment. 


Uses: 


Gelatir.  dynamites  are  used  for  rock  bla.  -  and  underwater 
blaa  j.r%  operations.  The  ammonia  gelatin  cynamites,  daapihe 
their  ' trength,  are  not  suitable  for  hard  oro  or  rock  bleating 
because  of  their  lower  velocity  of  detonation  and  lower 
density. 
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GELOSEL 


QEL0B2L  See  PJRMISSIBLE  EXPLOSIVE 

«#*■** 

GLUCOSE  PENTANITRATE  See  SUGAR  NITRATE 


***** 


GLTCERxL  TRINITRATE  Sec  NITROGLYCERIN 


■a-*-*** 


orjmuche-rtutnaia 

Alternate  N omenclature t 
None  **" 


Foreign  Nomenclature : 

The  entry  is  given  in  the 
Russian  nomenclature;  there 
is  no  English  equivalent. 

The  literal  translation  of 
the  term  is  "of  mercuric 
fulminate. H 


Comments * 

(FSr.uche-rtutnaya  is  a  Soviet  detonating  cap  composition 
consisting  solely  of  mercuric  fulminate,  usually  in 
0,2-gram  charges. 

***** 


GRENITE  See  also  NiTROSTARCH 

Alternate  Nomenclature!  Foreign  Nomenclature! 

None  None 

Compoaltiom 

Granite  ie  a  nitrostarch  explosive  whose  composition  varies 
according  to  the  manufacturer  and  the  product's  end  use. 

The  composition  listed  below  gives  the  input  limits  for 
each  ingredient* 

Not  leBS  than  Not  more  thcin 


Nitrostarch—  — —  - - — — - —  .98,25# 

Petroleum  Oil  — —  0,?J#  —————  2.0C# 

Qum  Arabic - -  0.75#  — — - -  2,0C# 

Moisture——*  -  —  — — — ——  1«0C# 
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GRENIli-J 


Characteristics: 

Qrenite  appears  as  small  white,  hard  granules*  It  is  not 
significantly  hygroscopic*  It  is  leas  sensitive  than 
straight-  nitresbarch.  Petroleum  ingredients  reduce  somewhat 
the  sensitivity  of  straight  nitrostarch. 

Manufacture: 

Qrenite  is  prepared  by  spraying  dry  nitrostarch  with  a 
solut.iv.-n  of  the  binding  materials  Wu^le  agitating  the 
mixture*  The  product  is  dried  and  n--.  coned  to  proper 
size* 


Uses: 

Qrenite  has  been  used  only  in  grenades  since  it  is  too 
sensitive  to  setoack  for  use  in  projectiles. 

Comments: 

As  in  the  case  of  Trojan  explosives  (see  entry),  rxitreatarch 
is  now  rarely  used  for  military  purposes  except  for 
training  requirements. 


M  U  U  MM 


QUAHIL  NITRAMINE  See  HITlCGdANIQINE 

S-iHHHfr 


QUHR  DYNAMITE 


See  STRAIGHT  DYNAMITE 


WMUUM 


GUNCOTTON 


GUNCOTTON  See  also  NITROCELLULOSE,  SINGLE-BASE 

SMOKELESS  PROPELLANT 

Foreign  Nomenclature i 

Fv&.  oh:  Go  ton-collodion, 

coton-nitre,  coton- 
poudre,  fnlmicoton 
German:  Koliodiumvolle, 

nxtrozellulosepulver, 
s  chie3sbaumwolle , 
schicsswelle 
Hungarian:  Lftgyapot 
Italian:  Fulmicotone,  eotone 

fulidLnante 

Russian:  Piroksilin,  khlcp- 

chatobvmaz'tm’v' 
porokh 

Spanish:  Algod6n  polvora 


Composition: 

Uncollolded  Nitrocellulose——  8?2 
Moisture— — — - 132 


Characteristics : 

Guncotton  is  a  white  explosive  material.  It  will  ignite 
when  subjected  to  a  temperature  of  from  195°  to  200°C  for 
five  seconds.  It  is  nonreactive  with  metals*  It  Is  about 
982  as  strong  as  TNT.  When  dry  it  is  1 9%  stronger  than 
TNT.  Like  other  single-base  propellants,  it  is  hygroscopic 
and  unsteble.  302  moisture  iJLl  prevent  ignition.  It  is 
about  as  sensitive  as  TNT.  Dry,  it  is  about  as  sensitive 
aa  PETN.  See  NITROCELLULOSE  and  SINGLE-BASE  SMOKELESS 
PROPELLANT  for  other  characteristics. 

Manufacture: 

See  NITROCELLULOSE  and  SINGLE-BASE  SMOKELESS  PROPELLANT. 


Alternate  Nomenclature: 
None 


Uses: 

Guncotton  is  commonly  used  as  a  propellant,  rarely  as  a 
demolition  agent. 

Comments: 

fhs  term  “guncotton"  is  commonly  applied  to  forms  of 
nitrocellulose  containing  132  or  more  nitrogen. 


MM  MWM 
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HAISKOIOJYAZU 


HAISHOKOTAKU 

Alternate  Nomenclature:  Foreign  Nomer-~l;.turo: 

^on®  *he  entry  Is  given  in  the 

Japanese  nomenclature;  there 
is  no  English  equivalent. 

Composition: 

Ammonir*  Porchlarate— —  77 :n* 

Cyclonite— —  17. 0$ 

Silicon  Carbide- - - - \S% 

Paraffin — - — — -  h»$% 

Comments: 

Haishokuraku  is  a  Japanese  explosive  composition  which  was 
used  during  World  War  II  in  demolition  biocks. 


HALEIT3 


-JHHHHfr 


Scs  ELNA 


HARRISIT5 


So©  CCMTOS.TTICW  C-li 


■JHHHK 


HBX-1 


See  TQftPEX 


HERCOOEL  A  and  HERCOQEL  2  See  PERMISSIBLE  EXPLOSIVE 


HEXAMINE 


See  HEXITE 


w  t*  n  M  ti 
n^ivnn 


HEXANJTE 


HEXANITE 


alternate  Nomenclatures  Foreign  Nomenclature: 


Non©  Qerma7.11  Hexa,  Novit 

Composition* 

Hexite - — — -  iiO£ 


TNT 


Characteristics  8 

Hexanite  is  only  slightly  superior  to  TNT  with  respect 
to  brisanco  and  power,  and  is  comparable  to  TNT  with 
respect  to  sensitivity  and  stability*  It  does  not  react 
with  metals* 


Uses  i 

~  Hexanite  was  used  by  Germany  daring  World  War  II  as  a 
bursting  charge  in  mines,  torpedoes,  and  depth  charges* 

Comments: 

Hexanite  has  been  used  chiefly  as  a  substitute  for  TNT. 
It  does  not  offer  any  significant  advantages  other  than 
lessening  the  demand  for  TNT* 


***** 


HEXANITE,  ALUMINIZED 

Alternate  Nomenclature! 
None 


Foreign  Nomenclature: 

German  j  SchIs3swolle  18, 

TSMV  1-101 


Composition: 

Hexlte— — — — — —  2h% 

Aluminum,  Powdered--—-  l6j{ 

Comments : 

Aluminized  hexanite  was  used  extensively  by  the  Germans  during 
World  War  II  as  the  main  bursting  charge  in  torpedo  warheads* 
Its  blast  effect  is  greater  than  that  of  tritonal* 


MMM  HU 


tKXAN ITR OD IPH E ! IL AI-UN;  I  See  KEXITE 

***** 


.  -  .-*«5 <" 
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KEELL 


HSHL 


Soo  HJSXITE 


HEXITE 


boo  Appendix  I  for  additional  uses. 


Alternate  K  .nenclature  * 

irMa^Hb  ~  '  " 

Hexaxdtrodiphenylarolne 

Hexil 


•  ••  •  ■"«■» . . ••  ■ 


Composition* 

or  Ci2%^7°l2  c^onical  confound 
containing  the  following  percentages  by  weight  of  the  elements* 

Carbon- - -  32,815 

Hydrogen—*—  1.155 
Nitrogen — -  22. 33* 

Oxygen - 1*3.715 


Characteristic at 

iferLte  appears  as  yellow  to  brownish  yellow  crystals.  It 
molts  at  from  2l*0°  to  2l*5°C.  It  is  similar  to  tetryl  in 
sensitivity  and  brio once,  and  is  very  stable. 

Manufacture* 

Aniline  is  condensed  through  the  addition  of  dinitrochlor- 
benzene.  The  resulting  dinitropiienylamine  is  nitrated  to 
form  the  hexanitro  confound. 


Uses  t 


Hexite  was  used  extensively  by  Germany  during  World  War  II 
as  a  booster,  and,  rarely,  as  a  bursting  charge. 


***** 


HMX  (beta-type) 

Alternate  Nomenclature* 

Cyclotetramethyl3netetranitr amine 
Hcmocyolonite 

Tetranitrotetrasacle-octane 


Composition* 

3h^6^(3°8  “**  chemical  compound  contalnii  „  • 1 1  following  per¬ 
cent- gns  by  weight  of  the  elements*  C^'.-bo-w— —  16.25 

Hydrogen— —  2*1% 

Nitrogen - 37.95 

Oxygon— —  1*3.25 


MX  (beta  Typo) 


Characteristics: 

HMX  is  a  white  explosive  material  which  melt?  at-  from  273' 
to  280°G  v  depending  upon  tha  method  of  measurement).  It  will 
explode  when  subjected  to  a  temperature  of  327°C  for  five 
seconds.  HMX  occurs  as  an  impurity  or  by-prcduct  in  the 
manufacture  of  cyclcnite  (see  entry).  It  is  very  similar 
to  cyclonite  in  sensitivity,  brisance,  and  strength,  but 
is  somewhat  1  ss  powerful  than  its  parent  explosive.  MX 
i  no  .jiff  i^:  or.  at*  3?0*5  and  Q$-i  relative  t-jsidity* 


Comments : 

HMX  has  not  been  used  alone  as  an  explosive  to  any  great 
extent.  It  may,  however,  see  increasing  usage  in  booster 
applications. 


***** 


HCMOCYCLONITE 


See  HMX 


***** 


INCENDIARY  COMPOSITIONS 

Alternate  Nomenclature: 

None 

Composition: 

Examples  of  typical  incendiary  con$>ositions  are  given  below: 

50/50  Magnesium-Aluminum  Alloy——  U8.Q£  — —  U8.(# 

Barium  Nitrate——————  50.5$ - 50.5/6 

Linseed  Oil - -  1.5£ -  ... 

Aspheitum—— - - — —  ...  — — —  1.5/6 

Comments: 

Incendiary  compositions  must  be  sensitive  to  the  force  of 
impact,  of  the  projectiles  which  carry  them  but  must  be 
insensitive  to  the  force  of  setback.  They  ere  ehwni.cals 
which  ignite  at  the  bursting  of  the  projectile,  and  undergo 
burning  rather  than  detonation.  Such  compositions  are  even 
less  sensitive  to  impact  than  the  least  sensitive  of  the 
standard  high  explosives  and  have  relatively  high  explosion 
temperatures  (585°C)« 


vuuuu 
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IKDEPEilDil? 


SSI  £2 


INDEPENDENT  (series) 


iiiDjfit'iSNDjiiw'i  Grill- A 


Sea  PERMISSIBLE  EXPLOSIVE 

•iWHHHl 

Sea  PERMISSIBLE  EXPLOSIVE 


JUDSON  POWDER 


See  STRMQHT  DYNAMITE 


***** 


X-l  MIXTURE 


Alternate  Nomenclature;  Foreign  Nomenclature; 

The  entry  ia  given  in  the  Russian *  K-I~ eplav 

English  equivalent  of  the 
Russian  nomenclature!  there 
is  no  corresponding  U.S. 
explosive# 

Composition; 

TNT-~ - - -  7056 

Dinitrobenzene - —  iOjt 


Characteristics: 

K-l  mixture  is  leas  briaant  than  TNT,  but  it  ia  still  too 
briaant  for  effective  fragmentation  of  caat  iron  contalneraj 
it  will  shatter  the  container  into  fragments  too  small  to 
be  of  much  use.  To  reduce  this  high  brisance,  long  blocks 
of  leas  briaant- explosives  such  as  schneideri’cs  have  been 
inserted  into  K-l  mixture  with  favorable  results*  K-l 
mixture  is  a  toxic  explosive,  and  is  therefore  becoming 
obsolete. 


Uses* 

”*  K-l  mixture  has  been  used  by  the  Soviet  Union  as  a  bursting 
charge  in  some  cast  iron  land  Mluodi  It  is  being  replaced 
by  K-2  mixture  (see  entry). 


K-2  MIXTURE 


K-2  MIXTURE 

Alternate  Nomenclature t  Foreign  Nomenclature! 

The  entry  is  given  in  the  Russian:  K-2  eplav 
English  equivalent  of  the 
Russian  nomenclature;  there 
is  no  corresponding  U.S. 
explosive. 


Composition: 

TNT- - - 60$ 

Trinitronaphthalene — —  20$ 


Comments : 

K-2  mixture  has  been  used  by  the  Soviet  Union  as  a  uuroting 
charge  in  cast  iron  land  mines.  It  is  replacing  K-l  mixture 
(see  entry)  because  of  the  lower  toxicity  of  K-2  mixture. 


M  U  M  W  M 


KALIIALMATRIT  NO.  55  See  also  AIMATRITE 

Alternate  Nomenclature!  Foreign  Nomenclature! 

None  The  entry  is  given  in  the 

Russian  nomenclature;  there 
!s  no  English  equivalent. 


Composition! 

Fouausiuin  Oiilorato— —  66$ 

Combustible — - 12$  (containing  5$  vaseline,  30$  paraffin, 

65$  rosin) 

Comments: 

Kaliialmatrit  no.  55  is  a  Russian  commercial  explosive 
of  the  almatrite  class.  It  has  a  brisance  lower  than 
that  of  TNT. 
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KIZTBF 


KONBF 


Alternate  Nomenclature t 

Potassium  Dinitrobenzfuroxan 


Composition t 

—  chemical  compound  containing  the  following 
percenl  tges  by  weight  of  the  elements t  Carbon - 21,3% 


hydrogen— 
Nitrogen — 

Oxygen - 

Potassium— 


"  O.Ut 
21  -v* 
36*3# 
?Jw8# 


Characteristics : 

KDNBP  is  an  orange  to  brown,  press-loaded  explosive  with  a 
melting  point  of  210°C.  It  will  explode  when  subjected  to  a 
temperature  of  2J>0°C  for  five  seconds.  KhtiBF  xs  extremely 
sensitive  to  impact.  It  is  only  slightly  hygroscopic  and  is 
stable  in  storage  (less  than  0.1#  of  the  material  is  lost 
when  it  is  subjected  to  100°C  temperatures  for  four  days). 

Manufacture t 

Alkaline  sodium  hypochlorite  is  reacted  with  benzfuroxan. 

The  latter  ia  dissolved  in  concentrated  sulfuric  acid  and 
nitrated  with  mixed  acid.  The  resulting  diRitrobenzfuroxan 
is  neutralized  with  potassium  bicarbonate.  Treatment  with 
hot  water  causes  the  KDN3F  to  crystallize  out  of  solution. 


Uses  t 

KPNBF  is  suitable  for  use  as  a  primary  high  explosive. 


KINO  See  PERMISSIBLE  EXPLOSIVE 

.1  AM  M'lf 

KINO  NU-QEL  See  PERMISSIBLE  EXPLOSIVE 

uu  u  u  u 

KDia  SPECIAL  See  PERMISCIBJ.E  ^PLOSIVE 

U  MM  M  y 
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KOIIBIK IROVANNAYA  AZIDO-TF/PRir/FAYA 


KCMBINIROVANNAYA  AZIDOTCTRILOVAYA 

Alternate  Nomer~lature:  Foreign  Noxncnclntrr^: 

None  The  entry  is  given  in  the 

Russian  nomenclature;  tfcutfs 
..a  no  English  equivalent* 

The  literal  translation  of 
the  term  ia  “combined  lead 
.  ...  wA de  or)d  h'-rt"fyl * ” 


Compositions 

Lead  Azide — —  0.1?  to  0.20  gram  top  layer 
Tetryl - Up  to  1.0  gram  bottom  layer 


Tetryl  sometimes  is  replaced  by  PETN  or  cyclonite. 
Comments: 

Kombinirovannaya  azido-tetrilovaya  is  a  Soviet  explosive 
composition  used  in  detonating  caps. 


KCMBI'NIROYANNAYA-QREMUCRERTUTliG-TETRILOVAYA 

Altomate  Nomenclature:  Foreign  Nomenclatures 

None  The  entry  is  given  in  the 

Russian  nomenclatur e;  there 
is  no  English  equivalent. 

The  literal  translation  of 
the  term  is  “combined 
mercuric  fulminate  and 
tetryl*" 

Composition: 

Mercuric  Fulminate - 0.5  gram  top  layer 

Tetryl— — — — - Up  to  1,0  gram  bottom  layer 

Tetryl  sometimes  is  replaced  by  PETN  or  cyclonite* 

Comments t 

Kombinirovannaya-gremuchertutno-tetrilovaya  is  &  Soviet 
explosive  composition  used  in  detonating  caps. 
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L-MIXTURS 


L-MIXTURE 

Alternate  Nomenclature t  Foreign  Nomenclature; 

The  entry  is  given  in  the  Russian;  L-aplav 
English  equivalent  of  the 
Russian  nomenclature;  there 
is  no  corresponding  tVS. 
explo. ive. 

Composition} 

TNT— - 9$% 

Tr  initr  oxyiene - — —  5/5 


Characteristics: 

L-mixture  is  as  sensitive  to  impact  as  TNT.  It  is,,  however, 
easier  to  datonate  and  requires  a  much  smaller  booster  charge 
than  does  TNT.  A  booster  is  unnecessary  if  a  strong  detonator 
is  used. 


Usee: 


L-mixture  is  a  Soviet  explosive  composition  which  has  been 
used  for  cast-loaded  antitank  mines  and  in  demolition 
blocks. 


***** 


L.  ST. 


See  LEAD  3TXPHNATE 


***** 


LACTOSE  HEXANITRATE  See  SUGAR  NITRATE 


***** 


LBNR 

Alternate  Nomenclature: 

lead  Dinitroresorcinat * 


Composition r 

PbiT|p?2N206  chemical  compound  contain.’  tg  following 

percentages  by  weight  of  the  elements:  Lead - 51.K 

Carbon——  17,8% 

Hydrogen -  G.5/5 

Nitrogen—  6,9% 
Oxygen - 23,7% 
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Churactei'iatics : 


LUI-Jit  is  a  red  or  yellow,  press-loaded  explosive  material. 
It  will  explode  when  subjected  to  a  temperature  of  26 |»°G 
for  five  seconds.  It  is  only  slightly  hygroscopic.  It  is 
considerably  more  sensitive  to  inroact  than  TUT. 


Manufacture : 

Dinitrosoresc:  oinol,  prepared  by  treating  resorcinol  with 
nitrons  acid,  is  oxidized  to  dinit.rorenorcirO  A  solution 
cf  the  dinitrcrcsoroinol  and  sodium  carbonate  xo  combined  with 

a  lend  nitrate  solution*  The  prooipitate  is  filtered  and 
washed  thoroughly. 


uaaal 

IjDNR  has  been  used  in  electric  detonators* 


LEAD  AZIDE 


See  also  AZIDES 


Alternate  Nomenclature! 

■i  i. :  m  ■**'!» »  -  *******  —  eeieiwy 

Non© 


Forei, 


,  Nomenclature* 
onoht  Asoture  de  plomb, 

nitrure  da  plomb 
German i  Bleiazid 

Italian*  Aoido  di  piembo* 

azoiraide  di  piombo 
Japanese!  Ohifcka  namari  (Army)* 
ehikkaen  (Navy) 
Russian!  Asld  svintsa 
Spanish!  Aoido  do  plomo* 

nitruro  de  plomo 


Oomposltion! 

pBTflJTc  —  ohomioal  compound  containing  the  following 
poroentagea  by  weight  of  the  elements  t  Lead-—-—-  71«lW 

Nitrogen——  28. 86* 


Oharaoterlstiosi 

Lead  azide  is  a  white  to  buff,  press-loaded  explosive  material* 
It  will  not  melt*  but  deoorapoaei  instead*  It  will  explode 
when  eubjeoted  to  a  temperature  of  3U0°0  for  five  aaconds* 
and  may  detonate  epontineouely  at  any  temperature  if  crystals 
are  over  one  millimeter  in  length*  Lead  aside  contains  no 
oxygen  nnd  detonation  involves  no  eombustion*  Dry  lead  aaido 
does  n6t  Affect  metals;  moist  lead  aside  ooi'^^c*'’:  Mlno  and 
ocpper  rapf-fiy*  and  with  oopper  forma  the  oxtraitu-ly  aensitive 
and  dangerous  oompound  oopper  aside*  Unlike  mer curio  fulminate* 
lead  azide  gr.nnot  easily  be  dead-pressed*  It  it  entirely 
stable  and  ovily  slightly  hygroscopic  f,  it  will  not  Aocotopoae 
during  prolong'*'!  periods  of  storage  at  moderately  high 


LEAJ)  AZIDE 


temperatures.  Lead  azide  la  extremely  sensitive  to  shock, 
friction,  and  heat.  Xhi3  sensitivity  increases  rapidly  as 
crystal  size  increases  to  a  point  where  spontaneous  detonation 
may  occur.  Ordinarily  lead  azide  13  stored  under  water, 
although  such  storage  of  recreated  lead  azide  may  actually 
increase  sensitivity  since  water  may  increase  crystal  size. 

For  this  reason,  lead  azide  intended  for  long-term  storage 
under  .'ater  is  usually  dexfcrinated  to  permit  safe  storage. 

Manufacture! 

Lead  azide,  because  of  its  sensitivity,  is  manufactured 
in  small  quantities,  normally  300  grams  of  product.  Sodium 
adide  is  prepared  by  treating  sedamide  (produced  by  inter¬ 
action  of  sodium  and  aqueous  ammonia)  with  nitrous  oxide. 

The  sodium  azide  is  then  reacted  with  lead  acetate  or 
lead  nitrate,  to  produce  lead  azide  as  a  white  precipitate. 


Uses! 

Lead  azide  is  used  in  primers  and  detonators.  Since  in 
pressed  form  it  detonates  less  readily  than  in  free  form, 
lead  azide  for  detonating  caps  and  primer?  is  coated  with  a 
layer  of  sensitizer  to  initiate  its  detonation. 

Comments  t 

Lead  azide  is  more  efficient  than  mercuric  fulminate,  and  is 
now  used  for  many  applications  formerly  filled  by  mercuric 
fulminate. 


LEAD  DINimORESQaCINATE  See  LDNR 

***** 


LEAD  STYPHNATE 


Alternate  Nomenclature! 

L.  St. 

Lead  Trinitroresorcinate 


Foreign  Nomenclature : 

French!  Trinitroresorcinate 

de  plorab 

German!  Bleitri nitroresorzin-'  c 

Italian!  Stifnato  di  piombo, 
trinitroresorcinato 
ill  piombo 


Russian*  w'Mfnat  svlntsa., 

trinitroreoortsinet 
svintca,  TNRS 

Spanish:  Trinitroresorcina 

plomada 


LE.J)  STYPHNATE 


Componltlon 5 

PbOg^H (NO2 )  rj  or  PbC^HN^OQ  —  chemical  compound  containing 
the  following  percentages  by  weight  of  the  elciowi'.taj 

Load - - —  40.02$ 

Carbon — - —  16.00$ 

Hydrogen——  0.22$ 

Nitrogen——  9°  35% 

Oxygen - 26.1*3$ 


Characteristics  t 

Lead  styphnate  is  a  reddish-brown,  press-loaded  o^ploolvo 
which  melts  with  explosive  violence  at  260°  to  310°C.  It 
will  explode  when  subjected  to  a  temperature  of  282°C  for 
five  seconds.  Lead  styphnate  is  only  slightly  hygroscopic , 
has  a  higher  order  of  sensitivity  than  lead  azide,  but  ie 
a  poor  initiator j  it  cannot  initiate  the  detonation  of  any 
of  the  military  high  explosives  except  PETN. 

Manufacture! 

Magnesium  oxide  is  added  to  a  suspension  of  styphnlc  acid 
in  water,  producing  a  solution  of  l^.gnesium  styphnate.  This 
styphnate  is  mixed  into  a  lead  acetate  solution.  Dilute 
nitric  acid  is  added  after  a  precipitate  is  formed.  The 
mixture  is  stirred  and  cooled  until  the  lead  styphnate 
crystals  are  formed}  this  precipitate  is  filtered,  washed, 
and  dried. 

Uses! 

~  Lead  styphnate  is  used  as  an  ingredient  of  the  priming 

layer  used  as  a  coating  for  lead  azide  detonating  charges. 


UUWkMf 

olva  H  ft' 


LEAD  TRINITRQRESQRC INATE  See  LEAD  STYPHNATE 


***** 


LIQUID  OXYGEN  EXPLOSIVE 

Alternate  Nomenclature!  Foreign  Nomenclature! 

— ms  (see  Comment's  below)  Hungarian?  Oxilikvit 

Russian!  Oksilikvit 


Composition! 

Liqdd.  cxyger  explosives  consist  of  a  porous  ccmbuytibl© 
material  suc.i  { a  lampblack  impregnated  with  liquid 
oxygsn  or  liquid  a*r,  although  fireproofed  abnorbv.no 
materials  may  Vo  usod  without  much  change  in  characteristics. 


LIQUID  0 XZGHH  EX 
PLOSIVE 


Ghou'accarir.  oica  ; 

'  Liquid  oxygen  explosives  are  very  sensitive  to  heat  and 
shock.  The  liquid  oxygen  readily  evaporates  from  the 
impregnated  material.  For  this  reason,  they  cannot  be 
stored  for  long  periods  of  time.  Liquid  oxygen  explosives 
utilizing  a  fireproofed  material  will  not  readily  detonate 
from  shock,  although  they  ^till  can  be  detonated  easily  by 
a  blasting  cap. 

Manufacture ; 

Manufacture  of  liquid  oxygen  explosives  is  simply  a  question 
■  of  impregnating  the  absorbent  material  with  liquid  oxygen. 
The  explosives  ordinarily  are  prepared  on  the  spot  because 
of  their  sensitivity  and  the  rapid  evaporation  oil  tine 
liquid  ingredient. 

Uses  i 

Liquid  oxygen  explosives  are  used  for  aboveground  mining 
purposes.  They  are  never  used  underground.  In  the  Soviet 
Union,  they  have  been  used  in  both  commercial  and  military 
roles  for  some  blasting  operations. 

Comments; 

Liquid  oxygen  explosives  rapidly  lose  their  explosive 
character  a3  the  liquid  oxygen  or  air  evaporates.  Ahis 
is  an  important  safety  factor  in  cases  where  the  explosive 
charge  does  not  detonate* 

The  abbreviation  LOXE  for  liquid  oxygen  explosives  has  not 
been  standardized,  and  some  preference  has  been  expressed 
for  tho  use  of  the  abbreviation  LOX.  However,  since  LOX 
is  normally  used  to  refer  to  liquid  oxygen,  this  dictionary 
uses  the  abbreviation  LOXE  to  distinguish  the  mining 
explosive  from  the  liquid  material. 


LOW-FREEZING  AND  NON-FREEZING  See  also  DYNAMITE,  NITROGLYCERIN 

DYNAMITES 

Alternate  Nomenclature;  Foreign  Nomenclature; 

None  “  See  DYNAMITE 

Composition: 

Low-freezing  and  non-freezing  dynamites  are  similar  to 
gelatin  dynamites  (see  entry)  but  includ*.'  ,'n  addition  an 
ingredient  which  will  lower  the  tendency  o:;  nitroglycerin 
oxplc  ji -ur.  to  freeze.  As  :Ln  tho  eat;e  of  other  dynamites, 
some  lc/ r- freezing  end  non-freezing  dynamit'e  may  contain 
ammonium  nitre' «,  Representative  compositions  of  low- 
froozlnr  dynamiter  follow: 
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KW-FREfcafllHS  Ai.'D  NON  -FREEZING 
LfYNAHITES 


Low-Freezing  Gelatin  Dynamite 

Nitroglycerin— — — — - 3?# 

Liquid  Dinitrotcluene—  2 h% 


Nitrocellulose- - — —  2# 

Wood  Meal-—- — — • -  5# 

Sodium  Nitrate— - -  30# 

Gelati.:e-Telslt  (a  Swiss  low-freezing  ammonia  dynamite) 

Nitroglycerin— - — —  22.0# 

Dinitrotoluene — — - 21.0# 

Nitrocellulose- -  1.5# 

Ammonium  Nitrate - —  55*5$ 


In  the  case  of  non-freezing  dynamites,  several  ingredients 
may  be  used  to  render  the  compositions  non-freezing:  dinitro- 
chlorohydrine,  nitrated  polymerized  products  of  glycerin 
( such  as  t etr  anitr o  glye er in ,  dinitroacetln ,  dir.itrof ormin ) , 
and  nitrates  of  glycol.  Representative  compositions  are 
listed  below: 

Non-Freezing  Gelatin  Dynamite 

Nitroglycerin—— - —  12$ 

IrLnitrochlorohydrine—  19% 

Nitrocellulose — —  —  —  2  f 
Sodium  Nitrate———  28# 

Wood  Meal————  7# 

Non-Freezing  Straight  gynamit a 
Nitroglycerin-—-—-  1% 

Tetraaitroglycerin - —  15# 

Wood  Meal————  10# 

Sulfur— -  3# 

Rosin——————  2# 

Sodium  Nitrate——  55# 

Characteristics : 

Low-freezing  dynamites  usually  freeze  within  a  few  degrees 
of  0°C  and  thus  are  suitable  for  exposure  to  moderate  winter 
weather.  Non-freezing  dynamites  usually  can  be  subjected 
to  temperatures  down  to  -30°C  without  freezing.  Low-freezing 
dynamites  relying  heavily  upon  dinitrotoluene  are  not  as 
brisant  as  the  equivalent  dynamite.  The  vise  of  nitrated 
polymerized  products  of  glycerin  reduce  only  slightly  the 
strength  of  dynamita  and  when  used  in  propur  proportions 
aid  appreciably  in  preventing  the  freezing  of  dynamites. 

The  use  of  glycol  nitrates  gives  even  bettor  results  since 
these  nitrates  do  not  reduce  sensitivity  V  x  v,.t.«  at  ion, 
they  ma) i  the  explosive  non-freezing,  and  they  relieve 
any  shortage  of  glycerin.  Other  characteristics  are  like 
those  for  other  dynamites. 


KW-FRH2&WG  AlIS  NON 
,  FREEZING  DYNAMITES 


Manufacture: 

The  manufacturing  process  of  .low-freezing  and  non-freezing 
dynamites  the  same  as  that  for  the  equivalent  dynamitos. 

Uses: 

Low-freezing  and  non-freezing  dynamites  are  used  for- an 
blasting,  and  mining  operations  where  col  d  Is  lisbls  to 
freeze  ordinary  untreated  explosives. 


LOW  VELOCITY  MILITARY  DYNAMITE  See  also  MILITARY  DYNAMITE 

Alternate  Nomenclature : 

LVD 

Composition: 

?9.f>7o.5  cycloniteA-MA  dye - - 17*5%  (l-MA.  boing  96%  pure 

l-msthyl  amino-ant  hr  aquinone  ) 

TNT - 67*8$ 

Trijpentaerythritol— — — — - —  b.6% 

68/3i  Vistac  No.  l/DOS  Binder——  U.l*  (Vistae  no.  1  being  polybutene 

of  low  molecular  weight; 

DOS  being  dioctyls ebacate) 

Cellulose  Acetate,  LH-1 — - 2,0% 

Characteristics ; 

loir  velocity  military  dynamite  is  a  pink,  machine-loaded 
(by  a  Hall  Packer)  explosive*  It  will  explode  when  subjected 
to  a  temperature  of  u806C  for  five  seconds.  It  is  somewhat, 
less  strong  than  TNT  and  ia  less  sensitive  to  impact*  It  is 
unaffected  by  friction  sensitivity  tests.  It  has  good 
resistance  to  low  temperatures  and  has  functioned  satisfactorily 
after  being  maintained  at  a  temperature  of  -6j>°C  for  one  day. 

Manufacture: 

'The  process  of  manufacture  is  classified  Confidential. 

Uses: 

Low  velocity  military  dynamite  will  be  used  for  dynamite 
applications  where  a  low  detonation  velocity  is  decirr  ?.q. 

Comments: 

To  date,  low  velocity  military  dynamite  has  only  boon  prepared 
on  a  laboratory  scale,  and  tests  on  the  ■'plosive  are  continuing. 


■fHHHW 
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See  LIQUID  OXYGEN  EXPLOSIVE 


i  ■.in-foLkcbiii  ft  ijaH '*u+ 


LC..E 


LOXE 


LVD 


See  L«-./  VELOCITY  MILITARY  DYNAMITE 


MALTOSE  OCTONITRATE 


4KHHH4- 

Seo  SUGAR  NITRATE 


MANNITOL  UEXANITRATE 

Alternate  Nomenclature  t 
Nitromannite 


Composition: 

c6h8^6°16  —  chemical  compound  containing  the  following 
percentages  by  weight  of  the  elements  t  Carbon— — -  15  •  9h% 

Hydrogen - i.To'S 

Nitrogen — —  18.55$ 
Oxygen -  63.69^ 


Characteristics : 

Mannitol  hexanitrate  is  a  press-loaded  explosive  which 
melts  at  112-113 °C»  It  will  explode  when  subjected  to  a 
temperature  of  175°C  for  five  seconds.  It  is  extremely 
sensitive  to  impact,  being  comparable  to  lead  azide  in 
this  respect*  It  is  only  slightly  hygroscopic. 

Manufacture: 

Concentrated  sulfuric  acid  is  added  to  a  previously-mixed 
solution  of  concentrated  nitric  acid  and  d-mannitol.  The 
resulting  precipitate  is  filtered  and  washed.  The  crude 
explosive  material  is  purified  and  dried. 


Uses: 

Mannitol  hexanitrate  can  be  used  as  a  secondary  charge  in 
detonators,  and  in  blasting  caps  designed  to  be  initiated 
by  a  fuzo* 


7.0 


48BHW 
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MANNOSE  OCTONITRATE  See  SUGAR  NITRATE 
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MEDIUM  VELOCITY  MILITARY  DYNAMITE 


Alternate  Nomenclature: 

mvd" 

Compositions 

Cyclonit  e - - - 75% 

T1IT- - 15% 

Starch — — - — - —  5% 

SAE  No.  10  Oil -  h% 

Vistanex  Oil  Gel-—  1%  (containing  SAE  no.  10  oll/Vistanex 

B-120XC/Ns»y  D?.  wax  in  80/l5/5  proportions) 


Characteristics : 

Medium  velocity  military  dynamite  is  a  buff,  machine-loaded 
(by  a  Hall  Packer)  explosive.  It  is  stronger  than  TNT  and 
is  less  sensitive  to  impact  (although  it  is  more  sensitive 
than  low  velocity  military  dynamite). 

Manufacture  t 

Medium  velocity  military  dynamite  is  manufactured  on  a  standard 
dynamite  production  line.  However,  details  of  handling  materials 
and  techniques  of  manufacture  are  classified. 


Uses: 

Medium  velocity  military  dynamite  will  be  used  for  military 
excavation,  demolition,  and  cratering  operations  for  which 
standard  high  explosives  are  unsuitable. 


M  Mt/%1  U 


MERCURIC  FULMINATE 

Alternate  Nomenclature: 
Fulminate  of  Mercury 
Mercury  Fulminate 


Foreign  Nomenclature? 

French:  Fulminate  de  mercure 

German:  Knallquecksilber 

Hungarians  Higanyfvlminat, 
durran^hlgany 

Italian*  Fulminate  di  m®r?urio 
Japanese:  Raik3  (thunder  mercury) 
Russian*  Grerouchayn  rtut* 
Spanish:  "  Fulminato  de  mercurio, 
fulminato  mercurico 
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meuCukic  Tmmu&v 


Composition; 

Hg('Ciii:>2  or  ""  chemical  compound  con'  ining  the 

following  percentages  by  weight  of  the  elements: 

Mercury — —  TO. 6% 

Carbon — —  Q.h% 

Nitrogen——  9* 

Oxygen - ~  11. 2# 

Characteristics  t 

Mercuric  fulminate  3.3  a  white  (when  pure)  to  grayish  yellow, 
press-loaded,  heavy  crystalline  explosive  material.  It  will 
explode  when  subjected  to  a  temperature  of  210°C  for  five 
ceconds.  When  dry,  mercuric  fulminate  reacts  vigorously 
with  aluminum  and  magnesium,  more  slowly  with  copper,  brass, 
and  bronze.  When  wet,  it  reacts  immediately  with  copper, 
zinc,  brass,  and  bronze.  It  does  net  react  with  iron  or 
steel.  Dry  mercuric. fulminate  is  extremely  sensitive  to 
friction  and  impact,  and  is  therefore  always  stored  und 
water.  It  is  practically  nonhygroscopic ,  It  is  unstable 
and  will  explode  when  subjected  to  high  temperatures  (in  the 
otfder  of  100°C)  for  periods  such  as  16  hours.  Prolonged 
exposure  to  tropical  temperatures  will  cause  slow  deterioration 
and  loss  in  detonation  ability.  Storage  for  three  years  at 
35°C  will  cause  mercuric  fulminate  to  b  6  CCr*C  inert j  storage 
for  10  months  at  j?0°C  will  produce  the  same  result.  It  is, 
therefore,  not  suitable  i or  use  in  the  tropics. 

Manufacture : 

"*  Mercury  is  dissolved  in  nitric  acid,  and  the  solution  is 

mixed  into  ethyl  alcohol.  The  resulting  fulminate  precipitate 
is  repeatedly  washed  and,  finally,  purified. 


Paest 

Mercuric  fulminate  is  universally  used  as  a  detonator,  either 
alone  or  more  commonly  mixed  with  10  to  2(#  of  potassium 
nitrate,  thereby  achieving  greater  efficiency. 

Comments; 

Mercuric  fulminate  is  the  only  explosive  known  that  can  act 
as  a  primer,  detonator,  and  booster  in  one  charge.  It  is, 
however,  less  efficient  than  lead  azide,  and  has  been  replaced 
by  lead  azide  in  many  applications.  For  example,  mercuric 
fulminate  will  not  detonate  TNT  or  explosive  D  unless  an 
unsafe  quantity  is  used. 


MERCURY  FULMINATE  Geo  MEltCURIC  FULMINATE 
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MILITARY  DYNAMITE 


MILITARY  DYNAMITE  See  aleo  LOW  VELOCITY  MILITARY  DYNAMITE 

and  M EDI  IK  VELOCITY  MILITARY  DYNAMITE 

Continents  s 

For  details  on  Alternate  Nomenclature,  Characteristics - 
Manufacture ,  and  Uses7~see  IX’ir/YEI.OCiTY  HIHTaST] DYi^flTE 
and  MEDlUir ^ELCC  li77£lLITARY  DYNAMITE.  Unlike  commercial 
dynamites,  military  dynamites  contain  no  nitroglycerin. 

They  wil  not  freeze  in  cold  storage  and  will  not  exude 
in  hot  storage.  They  are  lass  sonsitJ,-~;  to  friction  and 
impact  than  commercial  dynamites,  end  can  be  handled, 
transported,  and  stored  with  relative  safety* 

In  addition  to  the  low  and  medium  velocity  dynamites  already 
referred  to  above,  a  military  dynamite  with  a  hi^i  velocity 
of  detonation  has  been  proposed.  The  nature  of  this  explosive 
is  classified. 


‘tHf-Sortt- 


MINEX  .  See  TORPEI 


•JBHBr* 


MINOL 

Alternate  Nomenclature: 

>Tcme 

Composition: 

Mlnols  are  a  series  of  explosives  developed  by  the  British 
during  World  War  II*  The  following  throe  compositions  were 
formulated: 


Mlnol-1  Minol-2  Mlnoi-3 

TNT - -  i|04  W 

Ammonium  Nitrate — - —  1*2$  — - kOi - 384 

Aluminum,  Powdered— —  1  04 - —  204 - — —  204 

The  composition  of  Minol-2  may  also  be  expressed  as 
amatol  plus  254  powdered  aluminum. 

Characteristics : 

Minol  is  a  gray,  cast-loaded  explosive.  T«  "”11  ignite  when 
subjectea  to  a  temperature  of  h3$°C  Tor  fdve  seconds.  It  is 


Q1 


MINGL 


comparable  to  TNT  and  tritonal  in  sensitivity  to  initiation, 
but  is  more  sensitive  to  shock  and  is  less  brisant.  It  ie 
unstable  in  the  presence  of  moisture,  however,  since  the 
ammonium  nitrate  and  aluminum  react  with  each  other. 

Manufacture: 

Ammonium  nitrate  and  aluminum  are  added  to  TNT  which  has  been 
previously  melted  and  which  is  maintained  at  90°C.  Minol  can 
also  be  „  repared  by  adding  a  specific  quantity  of  aluminum 
to  previously-prepared  aluminum. 


Uses* 

Minol  has  been  used  as  a  bursting  charge  where  TNT  has  been 
in  short  supply.  Its  advantages  are  not  enough  to  warrant 
its  use  a3  anything  but  a  TNT  substitute. 


MONOBEL 


See  PERMISSIBLE  EXPLOSIVE 


MVD 


See  MEDIUM  VELOCITY  MILITARY  DYNAMITE 

XHJUUl 

TvXTonr 


NAKOL’NAYA  SMES' 

Foreign  Nomenclature; 

The  entry  is  given  in  the 
Russian  nomenclature;  there 
is  no  English  equivalent. 

The  literal  translation  of 
the  torm  is  "needle  action 
composition." 

Composition: 

Lead  styphnats _ 7 

Barium^itrats---------  7  The  «*aet  composition  is  not  known. 

Antimony  Trisulfide — —  7 


Alternate  Nomenclature  t 
None 


Coments  t 

Nalrol'^aj  a  ernes’  is  a  Soviet  explosive  mixture  used  as  a 
percussion  composition. 
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mPCOGEL 


N1PC0GEL 


NATIONAL 


See  PERMISSIBLE  EXPL03IVE 

***** 


See  PERMISSIBLE  EXPLOSIVE 

***** 


NATRIIALMATRIT  NO.  19 


See  also  AIMATRTTE 


Alternate  Nomenclature i 
None  ” 


Foreign  Nor.  a.Vclat'jr 6 1 

The”  entry  la  given  in  the 
Russian  noniencleturej  there 
is  no  English  equivalent. 


Composition! 

Sodium  Chlorate-—  90f> 

Combustible——  1C#  (containing  $%  vaseline,  92 paraffin, 

2.$%  rosin) 


Comments  t 

Natriialmatrit  no.  19  is  a  Russian  commercial  explosive 
of  the  alma  trite  class  (see  entry).  It  lies  a  brisance 
slightly  higher  than  that  of  TNT. 


-VUMMM 


NC 


See  NITROCELLULOSE 

***** 


NG 


See  N ITROQLYCERIN 


***** 


NH  (nonhygroscopic)  See  FLASHLESS  AND  SM0KELR3S 

COMPOSITION.'. 

***** 
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H1TR0  ran’AT'RYTimiTS 


NITRC  PENTAERYTHRITE  See  PETN 


NITR0ARABIN0S2 


See  SUGAR  NimATE 


N ITROCET iULOG 2  See  also  DOUBLE-BASE  SMOKELESS 

PROPELLANT,  GUNCOT'iOH,  PYROCErjLULOSE, 
SINGLE-BASE  SMOKELESS  PROPELLANT, 
TRIPLE-BASE  SMOKELESS  PROPELLANT 


Alternate  Nomenclature: 
Cellulose  Nitrate 
Collodion 
Guncotton 
HC 

PyrocolloctLon 

Pyrocotton 


Foreign  Nomenclature: 

French:  Pyroxylol 

German:  Nitrozellulose 

Hungarian:  Nitrocellulose 
Italian:  Nitrocellulose 

Russian:  Nitroklet chatka , 

nitrotselulosa 
Spanish:  Nitrocelulosa, 

piroxLlina 

Soviet  NC  types:  KOLLOKSILIN, 

11- 12^Nj  PIROKOLLODION, 
12.U5*Nj  P3R0K5ILIN  NO.  1, 

12- 13^N;  PIROKSILIK  NO.  2, 
13^N  and  above. 

U.S.  NC  types:  PYROXYLIN  or 
COLLODION,  8~12*N;  PIRO- 
CQLLODION,  '12,li5j8N|  FYRO- 
CELLULOSE,  l2.6(#Nj  GUN¬ 
COTTON,  13#N  and  above. 


Composition: 

Nitrocellulose  is  a  mixture  of  groups  of  units  of  various 
degrees  of  nitration.  Its  overall  chemical  formula  may¬ 
be  written  as:  Ca^iO-x^^Oo)*.,  w^ere  "x"  usually  is 

between  2  and. 3. 
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NITROCELLULOSE 


Characteristics : 

lii tr o c ellulo s e  is  white  when  pure,  but  appears  more  often  as 
amber,  brown,  or  black.  It  is  manufactured  in  flakes,  strips, 
sheets,  pellets,  or  per  forced  cylindrical  grains.  The  U.S. 
types  listed  above  are  universally  recognised.  Nitrocellulose 
consists  of  a  mixture  of  nitrates  obtained  by  nitrating 
cellulose.  Nitrogen  (N)  content  (and  thereby  explosives 
characteristics)  varies  according  to  variations  in  the 
condition  for  nitration.  Nitrocellulose  is  inherently 
unstable?  moreover,  increases  in  nitrogen  content  increase 
this  lack  of  stability.  Unstability  causes  deccrposition 
which  produces  nitrogen  dioxide?  the  dioxide  in  turn  attacke 
nitrocellulose  and  increases  the  rate  of  decomposition.  Thus, 
the  decomposition  of  nitrocellulose  if-  a  self-catulyzing 
process.  The  lack  of  stability  can  bo  partially  over  com© 
tiirough  improved  nitration  and  purification  procedures  and 
better  control  of  cellulose  quality.  Nitrocollulose  is 
somewhat  hygroscopic  (decreasingly  so  with  increasing 
nitrogen  content).  Absorption  of  moisture  may  cause  signi¬ 
ficant  changes  in  the  propellant's  ballistic  value.  Dry 
nitrocellulose  is  very  sensitive  to  impact,  friction,  heat, 
and  spark. 

Manufacture! 

The  manufacture  of  pyrocellu'Lose  can  be  used  as  an  example. 
Cellulose,  obtained  from  either  purified  cotton  lintera  or 
wood,  is  thoroughly  dried  and  reacted  with  mixed  acid.  The 
crude  nitrocellulose  is  seperated  from  the  resulting  slurry 
by  centrifuge.  The  nitrocellulose  is  boiled  (for  purification 
or  ^stabilization)  and  packed.  Other  types  of  nitrocellulose 
are  produced  according  to  this  basic  pattern. 


Uses: 

-  Nitrocellulose  is  used  in  single-base  smokeless  propellants 
(nitrocellulose  and  non-explosive  ingredients),  double-base 
smokeless  propellants  (nitrocellulose  and  nitroglycerin), 
triple-base  smokeless  propellants  (nitrocellulose,  nitro¬ 
glycerin,  and  nitroguanidine),  and  dynamites.  Commercially, 
it  is  8.1so  used  in  pharmaceutical,  laquer,  and  photographic 
products.  Pyroxylin  is  the  only  form  of  nitrocellulose  nob 
used  in  explosives. 


NITROOEHATIN 


See  GELATIN  DYNAMITE 


8r> 


■♦Ht-SHfH- 


NITROGELIN 


See  GELATIN'  DYNAMITE 


HtftfWH 

n  A  n  ATI 


See  SUGAR  NITRATE 


Foreign  Nomenclature! 

French:  Nitroglycerine,  huile 

de  Nobel,  huile 
explosive 

German :  Nitroglycerin,  sprengBl, 

glonoin 

Hungarian:  Nitroglicerin,  robb&n^- 
oiaj  (explosive  oil) 

Italian:  Nitroglicerina,  olio 

esplo3iv;>,  olio 
detonante 

Russian:  Nitroglitserin 

Spanish:  Nitroglicerina,  acelte 

explesivo 

Also  NITROGLYCERIN  EXPLOSIVE: 

French:  Explosif  a  la  nitro¬ 

glycerine 

German  t  Nitroglyz  arinsprengs tof t 

Italian:  Esplosivo  alia  nitro¬ 

glicerina 

Spanish:  Explo«-»vo  de  nitroglicerina 

Also  NITROGLYCERIN  POWDER: 

French:  Poudre  A  base  de  nitro¬ 

glycerine,  poudre  A  la 
nitroglycerine 

German:  Nitroglyzerinpulver 

Italian:  Polvere  a  base  di 

nitroglicerina 

Spanish:  P&Lvora  do  nitro- 

glicerine 


im’nwj.Ytmnn 


Composition: 

—  c“?qToNo2)3  or  —  chemical  compound  containing  the 

.following  per  cent,  ago  i)  by  weight  of  the  elements: 

Carbon-—— 

Hydrogen— —  2  *  2?> 

Nitrogen——  15.^0# 

Oxygen — — — 63Jil% 

Characteristics  ? 

Nitroglycerin  ia' an  oily  colorless  liquid  *:h?n  pure;  tho 
commercial  product  is  yellowish  or  vine-yellow  to  brownish 
yellow.  The .labile  form  melts  at  2.2°C,  the  stable  form  at 
13.2cC.  The  liquid  will  explode  when  subjected  to  a 
temperature  of  2 22°C  for  five  seconds.  Nitroglycerin  is 
extremely  sensitive  to  impact  and  friction,  exceeding 
mercuric  fulminate  in  this  respect.  It  is  the  most 
hazardous  explosive  manufactured  in  relatively  large 
quantities,  and  extreme  care  must  be  taken  in  the  produc¬ 
tion  process.  It  will  detonate  readily  from  the  shock  of 
iron  striking  iron  or  porcelain  striking  porcelain.  Its 
sensitivity  is  increased  markedly  by  heat.  Large  quantities 
will  bum  only  for  a  short  period  of  time  since  heat 
accumulation  soon  causes  detonation.  Despite  internal 
stresses,  nitroglycerin  is  stable  at  temperatures  under 
50°C,  but  higher  temperatures  cause  decomposition  which 
rapidly  increases  as  the  temperature  increases.  Nitro¬ 
glycerin  is  nonhygroscopic . 

Manufacture; 

Glycerin  is  nitrated  with  mixed  acid.  Agitation  and  cooling 
are  continued  until  reaching  a  temperature  of  about  15°C. 

The  mixture  is  run  off  into  a  separating  tank  where  the 
nitroglycerin  floats  to  the  surface  and  is  collected.  It 
is  purified,  washed,  and  put  into  storage.  In  the  United 
States,  the  nitration  process  is  carried  out  in  steel  or 
cast  iron  containers;  in  Europe  it  is  carried  out  in  lead 
containers.  Nitration  and  purification  in  Europe  are  carried 
o\it  by  the  Schmid  and  Biazzl  continuous  processes,  which  also 
usr<  glycerin  and  mixed  acid. 


Nitroglycerin  is  used  extensively  in  propellant  compositions,' 
dynamites ;  and  alone  (with  non* explosive  materials)  as  a 
blasting  explosive.  Because  of  extremely  dangerous  handling, 
difficulties,  the  use  of  straight  liquid  nit  'o glycerin  is 
prohibited.  If  straight  nitroglycerin  is  required,  Ic  is 
first  mixed  with  an  rbsorbent  material  such  ao  "lcieselguhr.n 
In  this  form  (i.e.,  liynamite)  it  may  be  packed,  shipped,  and 
handlad,  wHh  relatively  little  danger,. 
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NTTRCr-LYCERIH 


Recently,  a  trend  has  developed  in  the  United  States  leading 
away  from  commercial  nitroglycerin  explosives  to  cheaper 
blasting  explosives  such  as  those  based  on  ammordum  nitrate* 


*•*•*## 


NITRGGLxCiSftIN  Z  -H.OSIVE  See  NITROGLYCERIN 


NITROGLYCERIN  POWDER  See  NITROGLYCERIN 


•JBiiHHr 


NITROGUANIDINE 

Alternate  Nomenclature!  Foreign  Nomenclature! 

Guanyl  Nitr amine  British;  Picrite 

Picrite 

Composition! 

HoN . 0 ( i NH) .NH  .NO2  or  CH^NjjOg  —  chemical  compound  containing 
the  following  percentages  by  weight  of  the  elements: 

Carbon - -  11.51# 

Hydrogen-—  3.87^ 

Nitrogen - 53.81# 

Oxygen — - —  30.75^ 

Characteristics  t 

Nitroguahldina  is  a  colorless  or  white,  crystalline,  press- 
loaded  explosive  materia],  melting  at  ?32°C.  It  will  detonate 
when  subjected  to  a  temperature  of  2?5°C  for  fWe  seconds. 
Nitroguanidine  is  far  less  sensitive  than  TNT  to  impact, 
friction,  and  initiation.  It  is  les3  brio ant  then  TNT  and 
it  has  a  relatively  low  heat  of  explosion  (thus  its  ability 
to  »cool'!  propellant  compositions).  Nitroguanidine  is 
more  stable  than,  TNT  and  is  r.onhygroscoplc. 

Manufacture i 

T>B/troguanidine  may  be  manufactured  by  two  pr  ocesses  • 

Guanidine  is  reacted  with  nitric  acid  or  uidiaitdde  is 
reacted  with  ammonium  nitrate.  Either  re.-ctin  results 
in  guar.  dine  nitrate,  which  is  dehydrated  to  oitroguanidlno 
with  suli’jric  acid. 


NJTROGUABIIQQIE 


Uses : 

Nitroguanidine  is  used  primarily  in  propellant  coiqposltlone 
(see  TRIPLE-BASE  SMOKELESS  PROPELLANT).  It  was  used  during 
Uorld  War  II  by  the  Germans  as  a  shell  filling  protector 
(from  impact  shock)  and  by  the  Italians  in  two  amatol-type 
fillings e 

Comments i 

UitroguarJ  line  is  desirable  in  certain  propellants  because 
of  its  ability  to  reduce  temperatures  of  .^plosion  and  thus 
limit  gun  barrel  wear.  It  also  acts  to  a  certain  exfcAnfc 
es  a  propellant  stabilizer.  Its  use  as  a. high  explosive 
has  virtually  disappeared  since,  at  best,  it  has  been  an 
inferior  substitute  for  TNT. 


NITROHmiENE 


NITRCMANNITE 


See  Uses  under  SUGAR  NITRATE 

***** 

See  MANNITOL  HEXAHITRATC 

***** 


NITROSTARCH 


Alternate  Nomenclature * 
Starch  Nitrate 


See  also  QP.ENITE,  NITROSTARCH 
BLASTING  EXPLOSIVE,  TROJAN 
EXPLOSIVE,  NITROSTARCH  DEMOLITION  EXPLOSIVE 

Foreign  Nomenclature * 

French*  Xyloidine 

German*  Xyloidin 

Italian*  Siloidina 
Spanish*  Xiloidina, 

nitroalmld^n 
Ruseiam  Nitrokrakhmal 


Cccnposition: 

M+!ro*t*rch  is  not  a  single  well-defined  compound,  but 
rather  a  mixture  of  nitratos  obtained  by  n*\*  Ming  starch. 
No  single  ohe&doal  formula  properly  describes  the  compound. 
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NITROSTARCH 


’  ■  *, 


Characteristics t 

Nitrostarch  is  a  white,  finely  divided,  press'- 
very  similar  in  appearance  to  ordinary  powder*  Tr 

will  ignite  when  subjected  to  a  temperature  r-  •_ »  riv 

seconds,  and  will  burn  with  explosive  violent  -  . 

corrode  iron  and  copper.  Hitroctarch  is  .y 
and  will,  lgriiis  irom  the  smallest  spark.  It  to  slightly 
hygroscopic,  absorbing  1  to  2^  moisture*  It  i  unstaole 
In  storage  at  elevated  temperatures j  it  wil  decompose 
aud  cause  spc».-.taneous  combustion.  It  is  rrr'Y sensitive 
to  impact  than  TNT  but  less  sensitive  than  <-.xiuer  cry 
guncotton  or  nitroglycerin.  Its  srnsitivi  y  increases 
sharply  whan  the  material  is  warm  and  dry* 

Manufacture! 

Starch  is  purified  and  dried,  and  then  nitrated  with  mixed 
acid.  The  resulting  nitrostarch  is  evaporated  from  the 
spent  acid,  washed,  and  dried.  Corn  atarch  is  the  preferred 
raw  material  In  the  United  States,  although  cassava  seems  to 
give  a  slightly  more  stable  product. 


Uses! 

Straight  nitrostarch  is  not  used  alone  as  an  explosive 
because  of  its  extreme  sensitivity.  It  has  been  used  to 
make  Trojan  explosives,  grenite,  and  nitrostarch  blasting 
explosives  (see  entriec). 

Comments  t 

Frequently,  commercial  and  military  explosives  are  referred 
to  as  "nitrostarch."  They  are,  however,  compositions  of 
straight  nitrostarch  and  other  ingredients.  As  mentioned 
above,  straight  nitrostarch  never  Is  used  alone.  Since 
nitrostarch  is  a  nitrate  and  not  a  nitro  compound,  the 
chemically  correct  nomenclature  is  "starch  nitratey  not 
"nitrostarch."  Kowaver,  the  latter  has  been  generally 
adopted. 


nnnun 


iiT'i’ROSIAaCa  BLASTING 
EXPLOSIVE 


NITROSTARCH  BLASTING  EXPLOSIVE  See  a], so  NITRO, STARCH 

Alternate  Nomenclatures 
Hone 


Composition 

The’ following  composition  can  he  eonsr.dered  as  representative : 


Nitrostarch — — - 35  *$% 

TNT - 15.056 

Barium  Nitrate-^--  1*3*556 

Aluminum -  3*056 

Graphite-— — — —  2.056 
Paraffin - —  1.056 

Goal  Dust - insignificant  percentage 

Dicyandioitd.de- — —  insignificant  percentage 


Comments: 

Nitrostarch  blasting  «»xpLosiven  »♦;*.  used  in  roles  normally 
utilizing  dynamites.  The  nitrostarch  explosives  have  the 
advantage  of  being  non-freezing  and  non-exuding.  Nitrostarch 
blasting  explosives  are  similar  to  nitrostarch  demolition 
explosives  (see  entry). 


***** 


NITROSTARCH  DEMOLITION  EXPLOSIVE  See  also  NITROSTARCH 

Alternate  Nomenclature i 
None 


Composition! 

Nitrostarch — — - l*9jg 

Barium  Nitrate — — - —  1*0 56 

Mononitronsphthalene—  1% 
Paranitroaniline— —  356 
Oil— -  xj6 


Characteristics : 

.:■} +  ^ostai’cb  demolition  explosive  is  u  hand-tamped  explosive 
rinc  "ial.  It  will  detonate  when  subjected  to  a  temperature 
of  V5°C  for  five  seconds.  It  is  highly  sensitive  tc  Impact, 
aoa  iti.11  explode  from  the  impact  of  a  rif'e  bullet.  It  Is 
si*  -htly  hygroscopic,  absorbing  about  2,.  m  t»iure  in  an 
?*•  »  iphere  of  30°C  and  90jt  relative  binridiV„ 
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NITROSTARCH  DEMOLITION  EXPLOSIVE 


Us  S3? 

"  As  Its  name  indicates*  nitrostarch  demolition  explosive  has 
boon  U3ed  principally  in  demolition  charges.  It  is  similar 
to  nitroatarch  blasting  explosives  (see  entry). 


*&*-»•* 


KITROSUCROSE  3oe  SUGAR  NITRATE 


■*«**# 


NITROSUQAR  Sgo  SUQAR  NITRATE 


NON-FREEZING-  DYNAMITE  See  LOW-FREEZING  AND  NON-FREEZINQ 

DYNAMITES 


IHtXKX 


OSHITSUYAKU 

Alternate  Nomenclature!  Foreign  Nomenclature t 

Nona  The  entry  is  given  in  the 

Japanese  nomenclature; 
there  is  no  English 
equivalent. 


80£ 

Vegetable  Oil— 26% 

Comments  > 

Oshitsuyaku  is  a  Japanese  explosive  composition  similar 
to  D.S.  composition  B  (see  entry).  It  wee  used  during 
World  War  II  as  a  demolition  agent. 


M  W-  H  W-tA 


Composition! 

Gyclonitc - - — - 


9? 


OSHIYAJPJ 


OSHTYAK'J 

Alternate  Nomenclature: 
None 


foreiy  Nomenclative/ 

The  entry  ir  given  in  the 


Japanese  nomenclature; 
there  ia  no  English 
oquivalent. 


Composition: 

Picric  Acid — —  90$ 

Wax — — — — * — —  10$ 

Comments: 

Oshiyaku  is  a  Japanese  explosive  composition  which  was 
used  during  World  War  n  as  a  bursting  charge  in  artillery 
ammunition. 


***** 


OTSU-B 

Foreign  Nomenclature: 

The  entry  is  given  in  the 
Japanese  nomenclature; 
there  is  no  English 
equivalent. 

Composition: 

TNT— «— — » ••»«>.»»» „ 

Hexanitrodiphenylamine - 

Aluminum  Powder——————  16$ 

Corments: 

"  OtflU-B  is  a  Japanese  explosive  composition  which  was  used 
during  World  War  II  as  a  bursting  charge  in  torpedoes, 
mines,  and  depth  charges. 


Alternate  Nonenclaturo: 
~  iione 


***** 


P  .a. 


See  PICRIC  ACID 


PENTAEF.YTJrilTE  THTIlftNITP.ATE 


PENTAEtlYTHRITE  TETAANITRATE  See  PETN 

m  y  tfini 


PJHTAEUYTKRim  TBTRAHITRATg  S^e  PETN 


PENTHftlSi 


See  PETN 

•a***-* 


PBSTOUTS 

Alternate  Nomenclature r  Foreign  Nomenclatures 

{Jone  Japanese  i  Pentoriru 

Composition; 

Pentolite  is  a  mixture  o*  TNT  and  PETN  in  varying  proportions* 
The  most  important  composition  contains  TNT  and  PETN  in  a 
50/50  proportion*  Other  compositions  contain- higher  percentages 
of  TNT*  The  descriptions  below  are  for  pentolite  J>0/50* 

Characteristics 1 

Pentollie  is  a  dirty  'diite  tc  light  buff,  press-  or  cast-loaded 
explosive  which  molts  at  76°C.  It  will  dotonate  when  subjected 
to  a  temperature  of  220°C  for  five  seconds*  Dry  pentolite  is 
highly  compatible  with  metals,  only  slightly  affecting  sino- 
plated  steel*  Wet  pentolite  slightly  affects  copper,  brass, 
magnesium,  magnesium-aluminum  alloy,  mild  steel,  and  mild 
steel  plated  with  copper,  cadmium,  cine,  or  nickol.  Pentolite 
is  made  in  two  grades;  grade  I  is  used  for  cast-loading  and 
grade  II  for  press-leading*  The  explosive  is  stable  in 
storage,  although  less  stable  than  straight  PETN*  High 
temperatures  may  cause  some  a operation  of  PETN  and  TNT* 
temperatures  above  J>Q°C  may  cause  tho  explosive  to  exude* 
Pentolite  is  1*956  more  efficient  in  shaped  charges  than  TNT, 
and  is  more  brisant  than  TNT* 

Manufacturer 

~  Two  manufacturing  methods  are  available*  in  the  first,  TNT 
is  added  to  a  suspension  of  PSTN  in  water’  l  \»tud  to  above 
BO°C.  The  TNT  melts  and  coats  tho  PETN  par. icl.es Upon 
cooling  the  mixture,  the  TNT  solidifies  *nd  the  resulting 
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PEtJIOUTCE 


granules  are  coll  noted  ?j?d  dried-  7r»  tit*  second.  process# 
«©par?.te  solutions  of  PiSTN-ncetone  and  TNT-acetono  are 
prepared*  The  solutions  ere  mixed  and  poured  Into  water. 
The  precipitated  pantolite  solid  ia  yaparated  and  dried. 


UsBSt 

Pentolite  is  used  as  a  bursting  charge#  shaped  charge#  in 
rockets,  end  in  shaped  demolition  charges.  During  World, 

War  II,  Japan  used  pantclite  as  a  bursting  charge  for 
machine  gun  bullets  (the  Japanese  incorporated  high  explosive 
fillers  into  maoi-dregur.  brllc  ;C  **a  vai,  ^ullucU’S  »5  t«na.*J. 
as  7*7-»«)o 

Coamients; 

the"  present  trend  *->?  to  replc.cc  pentolite  with  composition  B 
because  of  the  former's  tendency  to  exude  and  separate# 
and  its, greater  sensitivity  over  composition  B. 


PERMIQEL 


Seo  PERMISSIBLE  EXPLOSIVE 

MUUUU 

WFsifw 


PERMISSIBLE  0INAMITE 


See  PERMISSIBLE  EXPLOSIVE 


PERMISSIBLE  EXPLOSIVE 


PERMISSIBLE  EXPLOSIVE  Sea  also  DYNAMITE;.  NITROQL’ICI&IN 


Alternate  Nonnnclaturo: 
Permissible  I^T»amite 
Safety  Explosive 


Foreign  Nomenclature: 

Belgian:  Explosif  S.  O. 

(  auUUiiW  t  gl'lfiOUj 
pou3sl^rcj $ 
explosif  antigri- 
souteux 

British*  Permitted  explosive 

■(not  to  be  confused 
with  authorized  explosives 
which  are  certified  safe 
only  for  handling  and 
transport) 

French:  Explosif  anvigrisouteux, 

explosix  ac  cur£t6 


German: 

Hungarian: 

Italian* 

Ruseian* 

Spanish: 


ScKlagwottersichere, 
aicherheitssprengatoff, 
sprengstoff,  wetter- 
dynamlt 

Enged&Lyezett,  kezel^s- 
biztos,  biztonsagi, 
kezel^sbiztos  dinandt, 
cujt6l^gbizto8  lttszer 
Esploaivo  tmmiasibile, 
esplosivo  di  sicurezza 
Bezopagnoye  vzryvchatoye 
veshchostvo 
Explosivo  aprobado, 
explosivo  autorizado, 
explosive*  da  eeguridad 


Composition: 

"Permissible  explosives  era  types  of  dynamites  which  usually 
contain  ammonium  nitrate  and  which  are  sonsitizad  with  nitro¬ 
cellulose  or  gelitinized  nitroglycerin  (or  less  commonly 
vjith  nl.troats.rch  or  TNT).  They  may  contain  a  small  amount 
of  a  "cooling"  material  such  &s  sodium  nitrate  or  chloride. 
The  foil  coring  composition  gives  tho  input  limits  for  each 
ingredient: 


Ammonium  Nitrate————  lJO  to  bO% 
Nitroglycerin—— —  1C  to  35$ 
Absorbent  Material—  Up  to  10$ 
Other  ingredients—  Up  to  U0$ 


In  soma  countries,  major  ingredients  such  w^o:iium 
nitrate  ana  nitroglycerin  have  been  replaced  by  other 
explosives  with  satisfactory  results. 


PERMISSIBLE  EXPLOSIVE 


Characteristics* 

Permissible  explosives  are  intonded  for  the  mining  ox  ooei. 
whe^*  tho  accumulation  of  methane  gas-air  mixtures  ("fire 
damp 11 )  and  coal  dust- air  mixtures  may  be  ignited  by  the 
high  detonation  temperatures  of  explosives  sot  having 
certain  characteristics*  Permissible  explosives*  therefore* 
have  comparatively  low  detonation  temperatures}  moreover* 
detonation  products  cool  too  rapidly  to  fire  the  ignitable 
atmosphere  around  them.  Other  char notorieties  are  those 
listed  for  DYNAMITE. 


Manufacture t 

See  DYNAMITE 


Permissible  explosives  are  used  universally  in  coal  mines. 
The  nongelatinous  permissilxLea  are  well,  adapted  for  use  in 
mines  that  are  relatively  dry}  the  gelatinous  permissibleo 
are  better  adapted  for  use  in  wet  mines.  They  are  designed 
especially  for  blasting  rock  in  coal  mines. 


Comment si  . 

In  the  Uhited  States,  permissible  explosives  must  be  approved 
for  use  by  the  Buroau  of  Hines*  Department  of  the  Interior* 
Sandies  of  proposed  permissible  explosives  must  be  forwarded 
by  the  manufacturer  to  the  Bureau,  where  extensive  tests  are 
conducted  to  determine  the  explosive's  acceptability. 
Permissible  explosives  that  have  been  approved  far  use  may 
be  detonated  only  with  electric  detonators  (not  fuse  and 
detonators),  the  detonating  charge  of  which  consists  of  a 
1-gram  mixture  of  80  parts  of  mercuric  fulminate  and  20 
parts  of  potassium  chlorate  (or  their  equivalent). 

Tho  following  is  a  list  of  permissible  explosives  approved 
by  tho  Bureau  of  Mines  for  use  in  the  United  State*  (an  of 
31  December  1957) • 

Nongelatinous  Permissible  Explosives i 

American"^,  5-A ,  L-A*  5*  H>  12*  12-A*  li*-A*  21*  22*  M 
American  A 

Apaohe  Coal  Powder  A*  B*  H  L.F, 

Austin  Red  Diamond  No.  1,  2*  3,  1},  5,  9-B,  ?-C,  1C-A,  11 
Bituralnite  D 

Blaclr  Diamond  No.  5-A,  7,  T-A,  7-AA,  .*  V-A,  11,  11-A, 

11-B,  12-B,  15,  55 


97 


PEPtfrSSirJ-E  EXPLOSIVE 


Black  Diamond  A,  0 
Black  Diamond  Stwciai  A,  C 

Coalite  3,  0,  C-l,  G,  0-1,  K,  K-l,  IL,  LL-1,  18,  LS-1. 

M,  M-l,  MO,  MS-1,  S,  8-1,  ‘£,  T-l,  5-3,  7-S,  7-Sv 
Collier  C 

Duobel  A,  B,  C,  0,  E,  P 

EL-Wi6,  LU7,  U5U 

Independent  A,  B,  C,  C— 1,  D,  S,  F,  0,  H 
King  No.  5-A,  7,  7-A,  7-AA,  8,  9,  5 -A,  11,  11-A,  11-B, 
12-B,  15,  55 
King  No.  A,  G 
King  Special  A,  C 
Lump  Coal  C,  CC 
Miners'  Friend  No.  2 
Monobel  A,  AA,  B,  C,  D,  E 
National  A,  A— 1,  B,  C,  D,  E,  ?,  F— I,  G,  H 
Peerless  No.  2 
Red  Crown  B-3,  D-2 
Red  HA,  KB,  HC,  HD,  KF,  HL 
Super-X  No.  2,  2~A,  3,  3-A,  5,  7,  8,  9,  11 
Super-X  Big  Coal  D 
Super-I  Big  Red  No.  7-C 
Wasco  Coal  Powder  No.  1 

Gelatinous  Permissible  Explosives: 

Austin  Red-D-Gel 

Black  Diamond  Nu-Gel  No.  U 

Gel-Coalite  W,  X,  Z 

Qel-Coalite  No.  3 

Gelobel  A,  AA,  C 

Hercogel  2 

Kercogel  A 

Independent  Gel -A 

King  Nu-Gel  No.  U 

Napcogel  No.  1 

Permigel  A,  B 

Super-I  Gel 

Super -X  Gel  A,  B 

Permissible  explosives  are  not  normally  imported  or  exported, 
unless  a  country  has  no  dynamite  production  facilities  at  all. 
Therefore  each  nation  has  developed  and  standardised  its  own 
types  cf  permissible  explosives. 


***** 
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PEM 


FETN 

Alternat;  Nomenclature  t  Foreleg  Nomenclature! 

Nitre*  Pentaerythrite  German*  '  Nitropont&erythrlt, 

Pent aeryth rite  Tetranitrate  pentrit 

Pentaorythritol  Tetranitrate  Italian!  Pentrite 

Pentnrite  Japanese!  Shoeiyaku 

Tatrani^vopentaerythritol  Russian!  Tetraeretritol  nitrat, 

TEN 


Og)^  or  —  chemical  compound  containing  the 
following  percentages  by  weight  of  the  elements!  Garber.-: — =—  1?„0Q$ 

Hydrogen——  2*$$% 
Nitrogen—  17.72$ 
Oxygen -  60.73$ 


Character J  »tic s ! 

PETN  Is  a  white  or  light  buff*  press-loaded  explosive  material. 
The  pure  explosive  melts  at  3Jul.3°Cj  commercial  grades 
melt  at  from  138.0°  to  138. 5°C.  PETN  will  detonate  when 
subjected  to  a  temperature  of  225°C  for  five  seconds.  The 
dry  material  does  not  react  with  metals;  wet  PETN  will  affect 
copper,  brass,  magnesium,  magnesium-aluminum  alloy,  mild 
steel,  mild  steel  coated  with  acid-proof  black  paint,  and 
mild  steel  plated  with  cadmium,  copper,  nickel,  or  sine.  Vet 
PETN  will  also  slightly  affect  aluminum  after  prolonged 
t  storage.  PETN  is  graded  Into  four  classes  (classes  A,  B,  C, 

*  and  0;  according  to  its  granulation  (i.e.,  size  of  Its 
crystals).  It  is  extxjmely  stable  when  no  acid  is  present, 
and  will  show  no  decomposition  if  stored  for  long  periods 
at  temperatures  ranging  up  to  100°C.  However,  the  presence 
of  only  0.01$  Arse  acid  causes  rapidly  increasing  decompo¬ 
sition.  PETN  is  one  of  the  strongest  known  explosives, 
being  9$  to  96$  more  powerful  than  TNT.  It  ir  more  or  less 
insensitive  to  friction,  less  sensitive  than  nitroglycerin 
to  impact.  It  is,  however,  extremely  sensitive  to  initiation. 

Manufacture! 

- PETIT  may  be  manufactured  by  one  of  two  methods;  one  with  and 

one  without  sulfuric  acid.  When  using  sulfuric  acid,  penta- 
erythritol  is  reacted  with  nitric  acid.  Sulfuric  acid  is  added 
to  complete  the  separation  of  PETN.  The  process  not  using 
sulfuric  acid  is  the  preferred  manufacturing  process  in  the 
United  States.  In  this  preferred  method,  pentaerythrifcsl 
ie  added  to  96$  nitric  acid*  After  20  minutes,  thir  solution 
is  added  to  oold  water  and  the  precipitat  .a  ;  is  filtered 
out*  After  rewashing,  the  PETN  is  dissolved  to  acetone,  tfco 
solution  is  filtered,  and  the  PETN  lo  precipitated  by  the 
addition  of  oold  water,  PETN  generally  is  not  dried  before 
use. 
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?BTN 


Class  A  PiSTN  is  used  in  boosters  and  detonating  fuse 
(Pritficord)  j  class  B  PETN  la  used  aa  an  ingredient  for 
prising  cci^oivlunbj  class  '*  rit'itt  is  used  in  the  Manufacture 
of  pentolit6  (see  entry) f  and  class  D  P2SJ  is  used  In 
detonators  and  blasting  caps. 


***** 


petn/mai 

Alternate  Nomenclature t 

MWUd 


Composition! 


Wax- 


95*  —  90 *  -  m  ~  82^  -~  70*  -  60* 
5*  —  10*  —  13*  —  16*  —  30*  —  ii<# 


50*  -  35* 
50*  —  65* 


Comnentss 

TfiiN/»ax  compositions  have  been  used  primarily  by  Oertsaay 
and  Italy  aa  boosters  or  press-loaded  bursting  charges, 
depending  upon  the  amount  of  wax. 


JUiMHji 


PICRAT0L 


Alternate  Nomenclature* 

Sons 

Composition* 

Explosive  B— — -  52* 

TNT - -  U8* 

Characteristic s  t 

Picratof  Ts  a  brown-yellow,  oast-loaded  explosive  material. 

It  will  detonate  when  subjected  to  a  temperature  of  285c£ 
for  five  seconds.  Picratol  is  insensitive  to  shook,  and  its 
brisance  lies  between  that  of  explosive  0  and  TNT.  It  is 
nonhygrofftfopic.  When  stored  for  long  period:  of  time  at  high 
tenpera. tiroes ,  the  explosive  exhibits  a  slight  reaction  between 
fcho  oxploriva  D  and  TNT.  At  ordinary  teaijperatirea,  however, 
picretol  fa  entirely  stable. 
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PICRATOL 


Manufacturai* . 

WTs  melted  and  heated  to  over  90°C«  Pxplosiva  X)  is 
aciCdd  without  being  preheated;  The  resulting  thick  slurry 
is  cooled  to  about  85  °C  ar.d  is  cast-loaded  into  ammunition. 

Uses: 

Picratcl  is  used  ae  a  standard  filler  for  armor-piorcing 

bombs-.. 


Comments: 

Ficratol  was  developed  during  World  War  II  as  an  inexpensive 
cast-loaded  substitute  to  explosive  D,  which  had  to  be 
press-loaded  under  pressures  running  up  to  12*000  psi.  It 
has  proven  quite  satisfactory. 


MUM  MU 


PICRIC  ACID 


See  also  AROMATIC  NITRO  COMPOUNDS 


Alternate  Nomenclature* 
P.  A. 

TNP 

Trinitrcphenol 


Foreign  Nomenclature: 

British*  Lyddite 

French:  Acide  picrique,  tri- 

nitroph^nol,  melinite 


Oerman:  Pikriroaure,  trinitro- 

phenol,  melinit, 
bitters&uxe,  Fp  88, 
Flillpulver  1668 

Hungarian 1  Pikrinsav,  trinitrofcnol 
Italian:  Acido  picrico,  trinitro- 

fenolo,  pertite 
Japanese:  Sshokuyaku  (Army), 

shimoae  bakuyaku  (Navy) 
Russian:  Pikrinovaya  kislota, 

n.elinit,  V. 

Spanish:  Acido  picrico,  trinitro- 


fenol 


Composition: 

)^0H  or  C^H^N^O^  --  chemical  compound  containing  the 
following  percentfegee''by  weight  of  the  elements* 

Carbon—— 

Hydrogen—  1.3# 

Nitrogen—  iG.ji# 

Oxygen-——  1*8.8# 
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PICRIC  ACID 


Characteristics; 

Picric  acid  is  a  light  to  bright  yellow,  press-loaded 
exoloaiv©  which  melts  at  from  122°  to  123°C.  It  will 
detonate  when  subjected  to  a  temperature  of  320°C  for 
five  seconds.  Picric  acid  reacts  with  all  metals  oaifirA 
flliarcLwara  and  tin.  Its  rev ’tiene  with  copper,  brass,  lead, 
and  lion  are  especially  dar.gercus  since  the  compounds 
resulting  from  these  reactions  are  extremely  sensitive. 
Picri>.  acid  was  the  first  high  explosive  to  be  cast-loaded, 
but  its  melting  point  is  uoo  high  for  safe  casting;  the 
melting  point  can  be  lowered  by  the  addition  of  other 
nitro  explosives.  Picric  acid  is  about  as  sensitive  to 
shock,  friction,  and  initiation  as  TNT,  It  is  more 
powerful  than  TNT,  and  will  produce  a  greater  number  of 
fragments  than  TNT  when  both  explosives  are  loaded  with 
equal  densities  in  fragmentation  shells*.  Picric  acid 
is  nonhygroscopic,  and  is  highly  stable;  long  periods  of 
storage  at  ordinary  temperatures  have  caused  no  measureable 
change  in  the  explosive. 


Manufacture; 

Hcr5.~  acid  may  be  manufactured  from  benzene  through  three 
processes*  the  phenol  process,  the  chlorbenzene  process, 
and  the  catalytic  process.  (1)  In  the  phenol  process 
phenol,  prepared  by  the  hydrolysis  of  benzene  sulfonic 
acid,  is  treated  with  sulfuric  acid  to  yield  phenol 
sulfonic  add  which  in  turn  is  treated  with  nitric  acid. 
The  solution  is  cooled  and  the  crystallized  picrio  add 
is  separated,  washed,  and  dried.  (2)  In  the  chlorbenzene 
process,  benzene  is  treated  with  gaseous  chlorine, 
yielding  monochlorberzene.  The  product  is  purified  and 
nitrated  to  $.▼«  dinitrochlorbenzene.  The  latter,  on 
treatment  with  lime  or  soda,  loses  its  chlorine  content 
and  becomes  calcium  or  sodium  dinitrophenolate,  which  on 
acidifying  is  converted  to  dinitriphenol.  This  in  turn  is 
nitrated  to  picric  acid*  (3)  In  the  catalytic  process., 
benzene  is  converted  into  either  diaitrophenol  or  picric 
acid  direct  in  one  operation  by  means  of  weak  nitric  -*cld 
in  the  presence  of  mercuric  fulminate  which  acts  as  a 
catalyst. 


Us  eat 

Picric  acid  is  used  by  the  United  States  chiefly  in  the 
manufacture  of  explosive  D  (see  entry) j  by  Germany  as  a 
booster;  by  Japan  as  a  booster  earl  bursting  charge;  and 
by  France  in  the  manufacture  of  trldite  and  trimanite 
(see  entries).  It  may  be  used  as  a  bursting  charge  i,<y 
countriaa  where  toluene  is  in  short  supp-1;,  .  However, 
such  usage  usually  requires  a  non-metpllic  ihell  lining 
for  pro,  cc tiles. 


PICEITS 


PTCRPTE 


Sec  2’ITfctOGUANIDIN B 


PIPE 


Alternate  Nomencl&.ture : 

Near, 


Gulf  Grown  E.  0H~— 


81* 

19% 


Characteristic  s  t 

“  'PIPE  is  hand-tamped,  nonhygroscopic  high  explosive *  It  is 
somewhat  more  sensitive  to  impact  than  TUT,  bat  is  unaffected 
by  a  direct  hit  of  a  rifle  bullet.  It  is  insensitive  to 
friction,  and  Is  stable  in  storage. 


Manufacture 1 

PlFSTa  manufactured  very  simply  through  a  mechanical  miring 
of  the  PETN  and  oil. 


Uses* 

~~  PIPE  is  used  as  a  plastic  demolition  explosive. 


***** 


PLASTIC  EXPLOSIVES  See  COMPOSITIONS  C,  C-2.  and  C-U, 

PIPE,  PVA-li,  RIPE 


***** 


PLX-100  and  PLX-9</f>' 

Alternate  Nomenclature! 

None 

Composition t 

PLX-100  PLx.-?5.-; 

Nitromethjae— — — —  1.00%  — — . — ’ »• 
Ethylened:  jwvlna— — ■ -  —  .  so  - - «  5% 
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PLX-10G ,  PiiX-95/5 


Characteristics 1 

Pljf’  is  a  light  yellow,  liquid  explooive  with  a  melting  point 
of  -29°C  and  a  boiling  point  of  101°C  (figures  for  PLX-iOG) . 
The  explosive,  therefore,  id  used  in  its  liquid  stats »  Both 
types  of  PLX  will  explode  v'  en  subjected  to  a  temperature  of 
Ii30°C  for  five  seconds*  P Uf  will  corrode  brass,  but  it  does 
not  react  with  stainless  and  mild  steel*  It  is  sooewii&t  less 
sensiti  a  to  impact  than  TNT,  and  it  will  not  detonate  from 
the  impact  of  a  rifle  bullt/c. 

Mai  tifCvtUTo  1 

- -  fKe“exploslve  (95/5  type)  is  mixed  only  when  ready  to  uae. 

The  components  are  stored  separately. 


Usess 

*  PLX  is  used  for  minefield  clearance.  For  this  purpose,  the 
liquid  is  placed  in  glass  containers* 


***** 


POTASSIUM  DINITROBENZFCRUXAN  See  KDNBF 


PROPELLANTS  See  COMPOSITE  PROPELLANT,  DOUBLE-BASE 

SMOKELESS  PROPELLANT,  PROPELLANTS— 
FOREION,  SINOLB-BASE  SM0KETJ5SS 
PROPELLANT',' .  SiOKELESS  PROPELLANT, 
SOLID  ROCKET  PROPELLANT,  TRIPLE-BASE 
SMOKELESS  PROPELLANT 


***** 
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PROPELTANTS— FCEREIffi’J 


PROPEIIX'ITS— FOREIGN  For  general  information  on  clar  ies  of 

propellents  not  diocucaed  undei1  this 
entry,  sec  the  references  given  for 
FROPELLANTS. 

rtodern  foreign  propellants  do  not  differ  greatly  from  the 
smokeless  propellants  used  by  th«  United  States.  All  have 
a  ni'f  ‘cceiiulose  base  (with  the  exception  of  some  rocket 
propellants),  and  may  be  classed  or  idnglo-,  double-, 
and  triple-base  propellants.  Major  differences  from 
United  States  compositions,  such  as  was  employed  by  Germany 
daring  World  War  II,  arise  primarily  from  the  scarcity  of 
glycerin  rather  than  improved  characteristics. 

Smokeless  propellants  have  been  manufactured  by  practically 
all  nations,  large  and  small.  No  definite  pattern  of 
production  £<5r  the  several  types  can  be  established,  although 
countries  manufacturing  only  small  arms  ^munition  have 
tended  to  concentrate  on  the  production  of  single-base 
propellants  because  of  their  greater  ease  of  manufacture, 
the  availability  of  raw  materials,  and  the  relatively 
little  difference  between  the  performance  of  single-base 
and  double-base  types  when,  used  in  small  arms  ammunition. 

The  production  of  triple-base  propellants  (sometimes  called 
double-base  propellants  with  nitroguaniaine)  has  been  much 
more  restricted  than  double-base  types.  Outsida  of  the 
United  States,  only  Great  Britain  and  Germany  ore  known  to 
Imvs  employed  triple-base  types  in  any  quantity.  The 
advantages  of  triple-base  propellants  are  not  os  easily 
understood  as  are  the  advantages  of  other  explosives,  since 
they  occur  primarily  within  the  gun  (in  the  form  of  cooler 
burning  temperatures  and  thus  less  gun  barrel  erosion)  rather 
then  in  the  performance  characteristics  of  the  projectile. 


British  Propellants 

Bri iish  propellants  are  quite  similar  to  United  States 
smokeless  propellants.  The  British  leaned  heavily  on 
types  (es-i  CORDITE),  but  the  necessities  of 
World  War  II  forced  some  modifications  in  propellant 
compositions,  bringing  both  sir.glo-base  (such  as  •tf.C.T.) 
and  triple-base  compositions  into  extensive  use.  Examples 
of  British  compositions  are  given  below* 


PROPET.iLi  NTS-- FOREIGN 


Nitrocellulose—— 
Nitroglyceri  n— — 
Mnitrotoluens 
Nitronaphthalene— * 
Nitroguanidine — — 

Tin - «... 

Graph.4 

Cry nix  ue— — — - 
Centralite— — — 


Single-Base  Double-Base  Trlple-Basa 

■—  9h:i%  77*90%  2C.0? 

**«  — —  lif  •  O'}?  —  —  19  *  0? 

- lul?  — —  — —  B*l  — —  ... 

•  •  •  — — —  5  .ho?  — —  i,«( 


•  • .  — 


0.5?  - 
0*2%  — « 


r»  ».</, 


•  tl 

0*25? 

**  '>  + 

1.6v> 


- 5^.7? 


•  •  • 

0*3? 

6.0? 


French  Propellants 

French  propellants  are  of  the  common  single-base  (poudre  B 
and  poudre  B.N.)  and  double-base  types.  They  differ,  however. 
In  that  they  normally  contain  more  than  one  nitration  level 
of  nitrocellulose  in  each  composition.  The  scarcity  of 
glycerin  has  restricted  the  production  of  double-base 
propellants,  and  consequently  France  relies  more  heavily 
upon  single-base  types  than  do  other  European  nations. 

Examples  of  French  compositions  are  given  below* 

Poudre  3  Poudre  B.N. 

Guncotton — - ~ - -  68?  ^  „  „ 

Collodion  Cotton - 29? - 28?  )  Form  of  nitrocellulose 

Barium  Nitrate-  — - — —  •  •  *  — -  —  19? 

Potassium  Nitrate———  ...  — —  8? 

Vaseline— - - - - —  2?  — - — 

Soda  Ash— . . .  — —— —  2? 

Volatiles—————  1?  — »»  •;? 

German  Propellants 

(Jarman  propellants  aro  of  the  single-,  double-,  and 
triple-base  types.  The  double-  and  triple-base  compositions, 
however,  differ  from  United  States  and  British  types  in 
that  during  World  War  II  nitroglycerin  wag  often  replaced 
by  DEGN  (see  entry)  and  TEGN  (see  6ntry).  German  singlo-base 
propellants  conformed  snore  closely  to  United  States  types, 
although  there  were  some  German  compositions  which  Included 
PETN.  Extensive  use  was  made  of  stabilizers;  in.  many  cases, 
two  or  more  stabilizers  ware  used  in  the  same  compooition. 
Examples  of  German  propellant  compositions  aro  given  below* 


Single-Base 

Nitrocellulose--———- 
Dibutylphtnalate— — 
Potassium  Sulfate— 
PETN-— — — — — 

Or  ophite— —————— — 

Camphor— 

Contra'  ite - - — — 

Dlphoviy lanrine— — — 


3 U.9? 

••.MW 

•  ©  • 

■ 

1 

1 

1 

•  •  I 

MM<*0 

*  •  • 

0»mmm 

III 

(t«MM 

III 

1 

1 

1 

t 

6b*  7* 

M. 

0.5? 

Ml 

t*d-  90m 

m 

MM  MM 

ill 

3.6? 

» 

1 

1 

1 

oM 

M-  kMM 

ill 

WUTMM 

ill 

•*mm» 

98*  l?  —  »•— 


•  • 

•  ♦  + 

•  •1 
0.X? 

1.8? 
•  •  » 
§«• 


96.3S 

1.X? 

1.0? 

•  II 

\3? 

Ill 

1.2? 

0.2? 
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PROPELLANTS— FOREIGN 


Double -Base 

Nitrocellulose — — 
Nitroglycerin————— 

D!£IN - — - - - 

TEQN - - - 

Diriit.ro  t  cl  ueAe— — 1 — — 
Nitronaphthalene— — 
Hydro  ellulosa— — 
Potassium  Sulfate — - — 

Graphite — — - — — 

Magnesium  Oxide- - — 

Centralite— — —  - — - 
as -Diphenylur e a — ----- - 

Ethylphenyluretbane — — 
Wphenylur  et  h  ane — 


70  M - 

27.3%  - 


•9  I 
til 

e  «  » 

•  •  • 

0.62 


•  «  o 

1.52  — 

0.2%  — 

O  #  •  mmmm 


6}-k% 

33.0% 


•  o  • 

•  V  fr 

6.12 

•  14 

•  <  9 

0.22 

1*52 

1.82 


-  60.52 


58.02 


26ao2 


i? -9  25.12 


•  •  • 

♦  ** 

*14 


ft*  W 

U.Q2  — 

9-52  — - 

3.02  — - 

...  —  iio02 

o.io2 -  o.i2 

0.152 -  0.82 

3.752 - 12.C2 


44* 
•  44 

4S4 


»4» 

OO* 

•  4« 


Triple-Ease 

Nitrocellulose — - — —  1*3.52 

DEGN — — . — — - 18,62 

Nitroguanidine — — .....  30.02 
Graphite— — — 0.12 
Magnesium  Oxide——  0.32 

Acardite— — — — -  0*52 

Diphenylurethare— —  3.252 
Methylphenylurethane—  3.752 


Italian  Propellents 

"Italian  propellants  in  use  during  World  War  II  were  very 
eiadlar  to  the  propellants  used  in  Germany.  The  Italians- 
however,  did  not  en-loy  triple-. base  propellants.  Tdira  the 
Germans,  the  Italians  replaced  nitroglycerin  with  DEGN  and 
employed  several  stabilizers  in  some  of  their  compositions. 
Examples  of  Italian  propellant  compositions  are  given  below: 


Nitrocellulose— — — — - 
Cellulose  Acetate-Nitrate 
Nitroglycerin——— 

DEGN - 

Cellulose  Acetate—— 
Graphite———— 
Petroleum  Jelly——— 
Centralite— — — — 

Diphenylamine - 

•s-Diphonylurea - 


Single-Base  Double-Base  Double-RasA 


...  — —  ...  - -  63.52 


...  —  —  33.02 


444 


444 

•  *  <1 
*  #  • 

•  44 
2.02 
1.02 


...  - 27.02 

...  —  5.c2 
0.32  — —  ... 
2.02  —  ... 
2*62  “p*'*  —  l*.52 
... 
o.x% 


•  .  * 


»  .  o 


PROPELLANTS  —FOREIGN 


Japanese  Propellants 

Japanese  propellants  used  during  World  War  II  were  restricted 
almost  exclusively  to  single -base  types  on  account  of  the 
scarcity  of  glycerin  end  glycerin  substitutes  (glycols).  Only 
a  rew  doi'.bie-base  propellents  were  produced-  Examples  of 
Japanese  propellant  compositions  are  given  below: 

Sir., yle -Base  Sinirle-B&se  Double-Ease 
Nitrocellulose-*-'-—'—  ———————  72.0%  ” 

Nitroglycerin- - - — -  •••  -—  ...  - - -  19*5% 

Dinitrotoluene — — — -  5*5%  — — —  f>,0% -  ... 

Tin————————  •••  2*0!?  —  ... 

Potassium  Nitrate-—  * , ,  % 

Oa*apiiiie— 0*3 %  — — -  .«•  ... 

Dipbenylemine — — — -  1*0!?  —  0*5/?  — «•< 
as-Diphenyluroa-— — —  •••  — -  6.05? 

Soviet  Propellants  (Metalel’nyye  vzryvcliatyye  vc»3hchestva) 

Soviet’  propellants  are  of  the  standard  single-  and  double¬ 
base  types,  and  are  similar  to  those  in  use  in  other 
countries.  Before  World  War  II,  only  single-base  propel¬ 
lants  were  in  use.  Since  then,  single-base  types  have 
been  limited  to  small  arms  ammunition  and  some  artillery 
ammunition,  while  double-base  types  have  been  used  in 
artillery  ammunition  and  rockets*  The  Soviet  Union  has 
not  used  any  triple-base  propellants  or  any  glycerin 
substitutes.  Examples  of  Soviet  propellant  compositions 
are  given  below: 


Nitrocellulose—— 

Graphite--—— 

Camphor’ - - — — • 

Mphenylamine— — «— 


Single -Base,  Artillery  Single-Base.  SAA 

98.^-r:  wM  -~-  st.u  ----  -ftM  — 

...  — -  ... - ...  — -  0.3% 

...  —  -  ...  ...  —  -  0.8% 

1*UC -  0.75? - 1.35? - 2.0£ 


Double-Base t  Antitank 


Nitrocellulose———  6U*u% 
Nitroglycerin,——  20.8% 
Dinitrotoluene— — —  3,9% 
Graphite———  0.3% 
Petroleum  Jelly — —  2,6% 
Centralite— — —  1,3% 
as -Diphenyl uvea  — * —  6.7% 


#■«•*** 


prx-i 


ptx-i 


Alternate  Nomenclature: 

%>Mwi«hm>i  mmm  tmmm  mwMW 

None 


Comp  o a it! on t 

Cyclcnite — — «■  30SS 

Tetryl - —  £<# 

TNT- - - - —  2(# 


Characteristics  t 


?TX-1  is  a  light  yellow,  cast-loaded  explosive  which  melts 
(eutecticaliy)  at  67°C.  It  does  not  react  with  aluminum  or 
mild  steel,  it  is  roughly  twice  as  sensitive  to  intact  as 
TNT  and  may  explode  from  the  impact  of  a  rifle  bullet.  It 
is  nonhygroscopic  and  stable  in  storage. 


Manufacture: 

”  “tiTX-i'may  be  prepared  by  adding  wet  cyclonite  to  melted 
tetrytol  UO/60.  The  mixture  is  heated  and  stirred  until 
all  water  is  evaporated  and  the  composition  is  uniform. 

PTX-1  may  also  be  prepared  by  adding  tetryl  to  composition  E. 


Uses: 

PTX-1  may  be  employed  in  land  mines  and  for  demolition 
charges. 

Conmentaa 

FFZ-1  is  an  experimental  explosive  designed  to  overcome. the 
sensitivity  cf  tstrytol  and  .its  tendency  to  exude. 


***** 


PTX-2 

Alternate  Nomenclature* 
- U555 - 

Composition: 

Cyclonit e- — - 
PETN —  2Q%-26% 
TOT - 2GJ6-3 3JC 


Characteristic  a » 

fTX-2  i.u  a  dirty  white  to  light  buff,  eaav- -1/9 (Jed  explosive 
which  melts  (eutectically)  at  7J>°C.  It  1?  much  more 
aenaitivt  to  impact  then  TNT,  more  so  that  PT1-1*  It  is, 
however*  less  sensitive  to  rifle  bullet  impa  than  PTX-1. 
It  is  non hygroscopic. 
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j'  Vw«-* --„»  --• . . 


PTX-2 


Manufacture t 

PTX-2  may  to  prepared  by  adding  wet  cycionite  to  melted 
pentolite  (30/70).  The  mixture  is  heated  and  stirred  until 
all  water  is  evaporated  and  the  composition  is  uniform. 

PTX-2  may  also  bo  prepare*  by  adding  wet  PETN  to  composition  B. 


Uses* 

PTX-2  may  be  employed  in  shaped  o  harp's  and  fragmentation 
shells. 

Comment 3 t 

'  TRFI-2  is  an  experimental  explosive  designed  to  overcome 
the  sensitivity  of  pentolite. 


MMMU  •  t 


PVJL-li 

Alternate  Nomenclature t 
Hone 

Composition! 

dyclonito - - - 90  to  92* 

Polyvinyl  Acetate——  8  to  6* 
nibutylphthaiat  o - -  2  to  2* 

Characteristics! 

PVA-h  is  a  whits,  prise -loaded  or  extruded  explosive.  It  will 
explode  when  subjected  to  a  temperature  of  375>°C  for  five 
seconds.  It  is  quite  sensitive  to  impact  and  will  be  affected 
by  a  rifle  bullet  805?  of  the  time.  It  is  slightly  hygroscopic. 

Manuf acture: 

A  solution  of  polyvinyl  acetate  and  dibutylphthalate  in 
acetone  is  added  to  a  hot  water  slurry  of  cyelonite.  The 
resulting  PVA-1*  is  stirred  for  uniformity  of  composition. 


Usesx 


PVA-U,  «  seal -plastic  composition,  is  suitable  for  use  as 
a  demolition  charge  explosive. 


Comments! 

PVA-U  of  90*  cyclonits  was  originally  prepared  by  Canada. 


IKKKttr 

/XROCELLULOSS  See  HITkOCELLOLOSE 

kmumm 
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PYR0C0LLUDICE7 


PI8OC0LLODI0N 


Sea  NITROCELLULOSE 


M  M  H  W  N 


PYROCOTTON 


See  NITROCELLULOSE 


ZHnVpr 


PIRONITB 


See  TETRIL 


*-***•* 


raornJN 


See  NITROCELLULOSE 

t 


***** 


RDX 


See  CTCLONITE 


RED  CROWN  (aeries) 


RED  H  (series) 


See  PERMISSIBLE  EXPLOSIVE 


****** 


See  PERMISSIBLE  EXPLOSIVE 


.*'**■>  S' 


RIPE 

Alternate  Nowenclatnret 
Mono 

Composition? 

Cyclor  ite—— — — 

Gulf  Crown  E  Oil - 1$% 
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RIPE 


Characteristics* 

RIPE  is  a  white,  hand-tamped  explosive «  Its  strength  is  soma 
18$  greater  than  that  of  TNI'.  It  is  practically  nonhygroecopic. 

Manufacture*  .  „  , 

1  . RIPE  is  very  simply  manufactured  through  e  mechanical  mixing 

of  the  eyclonite  and.  oil. 


Uses* 

RIPE  is  used  as  a  plastic  demolition  explosive. 


***** 

ROCKET  PROPELLANT  See  SOLID  ROCKET  PROPELLANT 


***** 


RUSSIAN  ALLOT 

Alternate  Nomsnclstura*  For^iyi  Nomenclatures 

The  "entry  is  "given  in  the  -Japanese*  ~bnay«k>i 
English  equivalent  of  the  Russian*  RuaS&i  splav 
Russian  nomenclature;  there 
is  no  corresponding  U.S. 
explosive. 

Composition* 

Russian  Japanese 

Picric  Acid - &.# - - -  5c%  or  Ctf 

Dinitrohnphthalene— —  UB,$%  — — -  $Q$>  20ft 

Comments  * 

Russian  alloy  iy  an  explosive  comi>uaition  which  has  been 
used  by  the  Soviet  Union  as  a  bursting  charge  in  land  nines, 
bombs,  and  artillery  ammunition,  and  by  Japan  during  World 
War  II  as  a  bursting  charge  in  artillery  ammunition.. 


iUUULU, 
InTN  n  “ 


RUSSIAN  MIXTURE 

Alternate  Nomenclature*  Foreign  Nomencl* tu  -  ■? 

"**’*”*  ihe  entry  Is  given  In  the  Russian:  Amir  ^ntol,  ruaskay? 
English  equivalent  of  the  ernes’ 

Russia),  nomenclature;  there 
is  no  corresponding  U.S. 
axplos* 
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RUSSIAN  MIXTURE 


Composition* 

Ammonium  Nitrate - £C£ 

Trinitroxylene>—- — 22^ 


Comments : 

RuSsian  mixture  is  a  Soviet  explosive  composition*  Its 
uses  a.v  ;  not  known,  but  it  may  be  used  as  a  bursting  charge 
or  a  demolition  explosive.  Because  «rf  ?.  ts  ammonium  nitrate 
content,  it  is  hygroscopic  and  therefore  not  entirely 
satisfactory. 


■WB8S-* 


SAFETY  EXPLOSIVE 


See  PERMISSIBLE  EXPLOSIVE 


»iHHm 


SHOAN  B1KUYAKU 


See  also  Foreign  Nomenclature  under  DYNAMITE 


Alternate  Nomenclature t 
None 


Foreign  Nomoiclaturei 

The  entry  is  given  in  the 

Japanese  nomenclature j  there 
Is  no  corresponding  U.S. 
explosive. 


Composition  it 

Ammonium  Nitrate—*— -  79% 

Dinitromphthfllene - 1C£ 

Sodium  Chloride - 10£ 

Sawdust - - — — — 


Comments i 

staoan  bakuyaku  is  a  Japanese  explosive  composition  which 
was  used  during  World  War  II  in  demolition  charges. 


SILVER  ASIDE 


SILVER  AZIDE 


See  also  AZIDES 


Alternate  Nomenclature: 
Ffcnc  “ 


Foreign  Nomenclature: 

French:  Azoture  d- argent, 

aitrure  d* argent 
German:  Silborazid 

Italian:  Acido  d'argento, 

azoind.de  d'urgento 
Spanish:  Acido  de  plat a, 

nitruro  do  piata 


Composition: 

Xg^3  --  chemical  compound  containing  the  following  percentages 
by  weight  of  the  el«ners,s:  Silver——  72. C# 

Nitrogen-—  28.0^ 


Characteristic a : 

Silver  azide  is  a  white  to  gray,  press-loaded  explosive 
melting  at  2£l°C.  It  will  detonate  whan  exposed  to  a 
temperature  cf  290°C  for  five  seconds.  Like  lead  azide, 
silver  azide  contains  no  oxygen  and  detonation  involves  no 
combustion.  It  is  non-volatile  and  practicelly  nonhygre- 
scopic.  It  is  somewhat  more  sensitive  than  lead  azide. 

Like  lead  azide,  silva"  azide  is  stored  wet. 

Manufacture: 

X  solution  of  sodium  azide  is  added  slowly  to  a  solution  of 
silver  nitrate  which  is  being  lapidiy  stirred.  The  resulting 
silver  azide  precipitate  is  filtered  out  or  solution; 


Uses: 

Silver  azide  may  be  used  as  an  initiating  explosive,  although 
its  use  thus  far  has  been  very  limited^ 


***** 


SINGLE-BASE  COLLOIDED  PROPELLANT  See  SINGLE-BASE  SMOKELESS  PROPEL! ANT 


***** 


SINGLE-BASE  POWDER  See  SINGLE-BASE  SMOKELESS  PROPELLANT 

***** 
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SINGLE-BASE  SMOKE¬ 
LESS  PROPELLANT 


SINGLE-BASE  SMOKELESS  PROPELLANT  See  also  GUNCOTTON,  NITROCELLULOSE, 

PR0PELLANT3— -FOREIGN,  SMOKELESS 
PROPELLANT,  and  specific  types 
listed  under-  Composition  below* 


Alternate  Nomenclatures 
Singlo-^ase  Colioided 
Propexlant 
Single-Base  Powder 


Foreign  Nomenclatures 

British?  N.C.T.  (Nitrocellulose, 
Tubular) 

Russian*  Piroksilinovyye 
porokh 

Spanish*  P6lvora  do  base  tinlca, 

p6lvora  nitrocelul^sica 


Composition* 

Single-base  propellant?  contain  nitrocellulos e  as  their 
principal  ingredient.  In  addition  they  contain  a  stabiliser, 
and  also  may  contain  inorganic  nitrates,  nitrocompounds, 
and  non-explosive  materials  aueh  as  metallic  salts,  metals, 
carbohydrates,  and  dyes. 

Single-base  propellants  can  be  grouped  into  the  following 
types* 

Pyrocellulose  (powder) 

E.  C.  Powder 

Flashless  and  Smokeless  Compositions 
Small  Arms  Propellant 

Each  of  the  above  is  discussed  under  a  separate  entry.  Fsr 
foreign  composition*-  aaa  FROPHOjLANTS— -P0REK2? . 

Characteristic.  3  ; 

”  Single-b&se  propellants  usually  are  amber,  brown,  or  black 
in  oolor  and  are  manufactured  in  as  many  forms  as  double¬ 
base  propellants,  i.e.,  flakes,  strips,  sheets,  spheres, 
pellets,  tubes,  and  perforated  cylindrical  grains  (normally 
with  one  or  seven  perforations).  The  amount  of  energy  and 
gas  liberated  by  single-base  propellants  is  determined  by  the 
degree  of  nitration  (as  measured  by  the  nitrogen  content). 
Single- -base  propellants  eu*o  inherently  unstable,  and' 
stabilizers  are  required  to  bring  the  stability  of  these 
propellants  up  to  practical  limits.  These  propellants  are 
more  difficult  to  stabilize  than  are  double-base  propellants. 
Singls-baac  propellants  are  hygroscopic;  the  presence  or 
moisture  in  the  propellant  will  change  the  muzzle  velooity 
and  thus  the  predictable  accuracy  of  projectiles. 
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SINGLE-BASE  SMOKELESS  PROPELLANT 


Kanof &ct»  ui  w  « 

fJ V tr ocellulos e  is  first  compressed  tc  squeeze  out  a  portion 
of  excess  waters  It  is  then  impregnated  with  alcohol  which- 
displaces  the  remaining  water  and  dehydrates  the  raserlai. 
The  resulting  dehydrated  block  is  broker.  up  and  nixed  with 
ether  to  form  a  colloid.  At  this  stage  the  stabiliser, 
uau'iT  ly  diphenyl atJiine ,  is  added.  The  colloid  is  again 
pressed  into  a  block  and  is  forced  through  a  “iai*;«roni 
press”  where  it  emerges  in  strands  similar  in  appearance 
and  site  to  macaroni.  The  colloid  is  re-blocked  as  long 
perforated  tubes  (if  this  is  the  form  desired).  The  grains 
undergo  a  solvent  recovery  process  (to  collect  ether  and 
alcohol)  and  are  dried. 


Usual 

Single-base  propellants  have  been  used  in  nc'tt  types  of 
ammunition.  However,  many  propellant  requirements  are 
better  filled  by  double-base  propellants,  and  single-base 
propellants  have  been  replaced  by  double-base  types  in 
many  applications.  In  countries  where  nitroglycerin  is  in 
very  short  supply,  single-base  propellents  may  be  used  in 
ammunition  with  passable  results. 

Gomaentgi 

Since  single-base  propellants  are  colloids  and  not  powders, 
the  use  of  the  phrase  "single-base  powder”  is  not  correct. 
The  term  "single-base  colloided  propellant"  for  these 
propellant. s  io  coming  into  increasingly  wide  usage  slnco 
it  is  mere  accurate  in  its  description  (the  propellants 
are  not  completely  smokeless). 


***** 


SHALL  ARMS  PROPELLANT  See  als>o  SINGLE-BASE  SMOKELESS 

PROPELLANT 


Alternate  Nomenclature i 
Hone 

Composition; 

Since  smell  arms  propellants  are  a  type  of  single-bine 
propellant,  they  all  contain  nitrocellulose  as  their 
principal  ingredient,  plus  varying  amounts  af  stabilisers 
and  other  non-explosive  ingredients.  Typical  compositions 
are  listed  below; 
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SMALL  ARMS  PROPELLANT 


IMR  I 

Nitrocellulose - 97$%*  —  99.3%°  — 

Tin— - - —  ?e0/5  •»—  —  t»e  *•=■— 

Potassium  Sulfate——  ...  —  >. .  «— * 

Dipjiaiuyliiii'i.nc 0»6$  u* 

e:  j.l5$  nitrogen 
b1.3 .15$  or  13*25/2  nitrogen 
c13*10^  nitrogen  minimum 
<*12.95/2  nitrogen 


II  ITT  IV 

?8.3*b  —  99*0%°  —  98795*d 
99<.6£  • 


lei’  —  •  •  , 

0.752  —  1.Q52 

0.i*5$ 


1*0552 


To  all  the  above  compositions,  a  glaze  of  graphite  and  a 
coating  of  dinltrotoluene  ia  applied  to  the  grains. 

Characteristics : 

Smokeless  propellants  for  small  iLTSmS  0^6  usually  glazed  -with 
graphite  to  facilitate  machine  loading  arid  to  prevent  the 
accumulations  of  large  charges  of  static  electricity.  Small 
arms  propellents  have  a  black  polished  appearance.  They 
have  a  high  order  of  stability  and  are  particularly  resiat&nt 
to  the  effects  of  moisture  because  of  the  dinltrotoluene 
coating.  Since  the  propellant  grains  are  small,  they 
ignite  more  readily  and  burn  mere  freely  than  artillery 
prop allants.  Hovevar,  when  moisture  is  present  or  abnormal 
temperatures  prevail,  the  small  grains  are  subject  to 
more  rapid  deterioration  than  the  larger  grains.  Many 
small  arms  propellants  are  nearly  as  sensitive  to  friction 
aa  black  powder* 


Manufacture  and  Uses: 

3ee~SlNGIlE-EASE  fMOKELESS  PROPELLANT 


**rK-jr*rtt- 


SMOKELESS  PROPELLANT 


Alternate  Nomenclature t 
Coiloided  Propellent 
Smokeless  Powder 


See  also  COMPOSITE-  PROPELLANT,  DOUBLE- 
BASE  SMOKELESS  PROPELLANT,  SINGLE- 
BASE  SMOKELESS  PROPELLANT,  TRIPLE- 
BASE  SMOKELESS  PROPELLANT 

Foreign  Nomenclature * 

Russian:  Bez’^ymnyi  porokh 
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SMOKELESS  T'ROPELLfcHT 


Comments: 

Smokeless  propellants  may  be  divided  into  four  nurtw  classes: 
Single-Base  Smokeless  Propellant 
Double-Base  Smokeless  Propellant 
Triple-Base  Smokeless  Propellant, 

Composite  Propellant 

Entrie  under  the  above  headings  give  specific  details  on 
Composition,  Characteristics ,  Manufacture,  and  Uses, 

All  smokeless  propellants  with  the  exception  of  composite 
propellants  contain  nitrocellulose  as  one  of  the  "bases." 
Single-base  propellants  have  nitrocellulose  as  their  active 
explosive;  double-base  propellants  contain  nitrocellulose 
and  nitroglycerin  as  the  two  bases;  and  triple-base 
propellants  contain  nitrocellulose,  nitroglycerin,  and 
nitroguanidine.  Triple-base  propellants  ho  ve  :*ft  zn  bewft 
treated  as  a  type  of  double-base  propellants;  however, 
these  propellants  contain  three  active  explosives  in  their 
composition  and  their  characteristics  differ  considerably 
from  the  characteristics  of  double-bass  propellants.  They 
are,  therefore,  properly  treated  as  a  separate  class  of 
propellants. 


Smokel«aB  propellants  have  replaced  black  powder  in  all  but 
the  crudest  propellant  applications.  They  are  used  in  all 
types  of  infantry  and  artillery  ammunition  and  in  many 
types  of  rocket  motors. 

The  term  "sollcidcd  proponent*  for  smc-’-celessi  propellants  is 
coming  into  increasingly  wiou  usage  since  it  Is  mare  accurate 
in  its  description  than  is  the  term  "smokeless  propellant" 
(these  propellants  are  colloids  and  they  are  not  completely 
smokeless). 


MUMUM 

5f  S3  Jew 


SOLID  ROCKET  PROPELLANT 

Alternate  Nomenclature: 
iiono 

Composition « 

SoHdT rocket  propellants  may  utilise  a  numbex1  of  compounds, 
Bi'm  of  which  are  classified  Confidential  or  abovr-  when 
need  in  propellant  applications.  In  ge^er  1#  aU  solid 
rocket  propellants  contain  a  fuel  and  m  oi.Viiser  in  the 
proper  proportions  for  sustaihfcd  combustion. 


SOLID  ROCKET  PRO¬ 
PELLANT 


Solid  rocket  propellants  way  he  divided  into  three  categories* 
double-base  smokeless  propellants*  composite  propellants* 

*?nd  cast  perchlorate  propellants.  1'he  first  two  are 
discussed  under  individual  efetries.  Examples  of  United 
states  cast  perchlorate  propellents  are  listed  below* 

AT.'-lol  (Asphalt  Case  Perchlorate) 

Potassxum  Perchlorate————  7&*5% 
Fuel——————————  23*1 >% 

AN-507  (Resin  Ease  Perchlorate) 

Ammonium  perchlorate— —————  75% 

Fuel-— — - - 2h»Q25%  (50%  A-10  polyester1  resin* 

50%  styrene) 

Additives——*——————  0*17  5% 

Thiokol  (Rubber  Base  Perchlorate) 

Ammonium  Perchlorate———  21*1 5% 

Potassium  Perchlorate————  h7ml2% 

Polys ul fide  Rubber  (Thiokol)— —  28 ,.85% 
Additives——————  2,88% 

Character in tics  t 

Solid  rocket  prcpellants  have  a  wide  range  of  characteristic*:, 
depending  upon  the  individual  compositions.  While  the  ideal 
rocket  propellant  has  not  yet  been  developed*  its  charac¬ 
teristics  have  been  established  as  follows* 
a.  Uniform  ignition  and  burning 

b*  wain  -defined*  reprcduceahle,  and  approximately  constant 
burning  su>  face 

c.  Reproduceable  composition  with  a  constant  heat  ojf 

explosion 

d.  Nonhygroscopicity 

e.  Procurable  in  grains  having  widely  varying  burning 

times*  either  by  changes  in  composition  or  structure 

f .  Adequate  mechanical  properties 

g.  High  performance 

h.  Zbnokeleasnesa 

i.  Stability 

j.  Not  affected  by  temperature  variations 
Manufacture* 

TKe " aanuf actur e  of  double-base  and  composite  propellants  io 
discussed  under  individual  entries.  Perchlorate  propellants 
in  general  are  the  easiest  of  all  solid  propellants  to 
manufacture.  The  oxidizer*  pulverized  into  an  extremely 
fine  powder*  is  added  to  the  fuel*  which  b*.  *•  b'ien  previously 
melted.  The  mixture  is  stirred,  cast,  end  allowed  to  cool. 
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SOLID  iiCXJ/CET  PRCTETJtiBT 


Cisest 

It  is  apparent  from  their  name  that  selld  rocket,  propellants 
are  used  for  rockets  and  missile&« 

Comments ; 

Solid  rocket  propellants  are  coming  into  increasing  usage 
because  of  their  major  advantages  over  liquid  propellants, 

i*e*,  iheir  generally  good  storage  characteristics  and 
their  ease  of  handling,  Ilowover,  diiliculties  in  obtaining 
required  characteristics  such  as  uniform  burning  time 
has  limited  the  full  utilization  of  their  advantages. 


SOLVENTLESS  PROPELLANT  or 
POWDER 


STARCH  HI'ZRATE 


.See  DOUBLE-BASE  SMOKE1&S3 
PROPELLANT 

***** 

See  NITROSTARCH 


***** 


oioAIGrii  DjlNAHIte  &*e  also  DYNAMITE,  MIL  IT  ART  DYNAMITE, 

NITROGLTC  eSIN 

Alternate  Nomenclature i  Foreign  Nomenclature: 

Dynamite  jNo.  1  .  See"!)'® A^ilTE  • 

See  Composition  belor 

Composition: 

Straight  dynamites  can  be  subdivided  int.o  "dynamite?  with 
iimctiva  base  (Quhr  'iynamitss)*  and  "dynamites  with  active 
b?ae  (Extra  dvnanrJ  tes )  a "  Representative  compositions  are 
given  below: 


Inactive  Base 

Nitroglycerin — - - —  75$  )  Rarely,  the  composition  asy  include 

Kieeeiguhr— - - • - -  25$  )  some  nitrocellulose, 

Aotive  Base  (U.S.) 

Nitroglycerin——————  1|0$  ,  i»jay  also  be  tnde 

Sodium  Nitrate—  - — —  14:  to  h$%  approx  )  with  ammonicup 

Wood  Pt  .al— - - 12  to  15$  approx  }  titrate,  giving 

Cs1c.*um  Carbonate-——  1  to  3$  approx  )  ammonia  dynamites. 
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iatfffarun  ii  •£&•'■  .'ii^w4i  £&»*{  frW.-ti 


STRAIGHT  mim ITE 


Ammonia  Ikynamlte  with  Active  Base  (French  Araimuiqynamii 
Ammonium  titrate-—"—-  \&% 

Nitroglycerin — — - - U<$ 

Wood  or  Cereal  Meal——  10£ 

Sodium  Nitrate— - - — 


e) 


low- freezing  straight  dynamites  (see  LOW-FREEZING  AND  NON- 
fREEZI'  1  DYNAMITES)  have  corpositions  in  which  the  nitro¬ 
glycerin  is  replaced  by  nitrated  mixtv-s a  of  glycerin  and 

gJSI.VO'*'?  .  AT  C.f  rl  D*"’ NITRATE/  • 


Characteristics  t 

Inactive  base  —  Dynamites  with  inactive  base  ore  reddish- 
yellow  to  brownish  yellow,  and  almost  white  when  frozen. 

They  resemble  fresh  earth  in  that  they  are  a  cru.rMy-plaotic 
mass*  They  are  nonhygroscopic.  Normally  they  will  freeze 
at  10°C;  when  frozen  they  are  less  sensitive  than  the  plastic 
material*  If  made  from  nitrocellulose  which  baa  been  fully 
stabilized*  dynamites  with  inactive  base  are  completely 
stable,  even  at  tropical  temperatures.  Their  sensitivity 
to  shock  and  friction  is  not  quite  as  high  as  that  of 
nitroglycerin]  they  are  also  less  tariaant  than  viitro- 
plvoerj.n.  How«ttat;  these  dynaaitss  will  detonate  when 
bit  by  a  rifle  bullet.  ‘They  are  more  sensitive  than  oth«*»* 
types  of  dynamites* 

Active  bars  —  ltynamites  with  active  base  are  greasy  powders 
which  are  loose  and  moist*  The  ammonia  dynamites  (varieties 
containing  ammonium  nitrate)  are  especially  strong  but  hove 
the  disadvantage  of  high  hygroscopicity.  Sodium  nitrate 
also  lends  its  characteristics  of  fcygroecopicity  to  those 
dynamites*  Other  characteristics  are  similar  to  dynamites 
with  inactive  base* 

Manufacture! 

Straight  dynamites  are  manufactured  by  mixing  nitroglycerin 
with  kleselguhr  (ir.  the  case  of  inactive  base)  or  other 
absorbent  material  (in  the  case  of  active  baso)*  The 
mixing  is  done  by  shovel  or  by  hand  and  the  resulting 
material  is  screened  to  insure  complete  uniformity  and 
fine  graining* 


Since  straight  dynamites  aro  fast  and  shattering  when 
detonated,  they  are  used  where  a  "quick"  explosive  is 
desired*  Such  uses  include  underwater  blasting  (excluding 
ammonia  dynamites),  steel  demolition  work „  mi  tho  priming 
of  deep-well  blasting  gelatins*  Dynamites  \dui  inactive 
baso  ara  praotlcally  non-existent  in  tho  Uni;ed  States 
today]  they  have  been  replaced  by  active  keye  types  and 
are  uaed  only  &b  a  basis  of  comparison  for  othar  types  of 
dynomltoo* 
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STRAIGHT  BINAI-IITE 


The  terminology  for^straight  dynamites  has  not  last  with 
consistent  usage.  The  term  ‘’dynamite'1  often  is  used  to 
refer  only  to  dynardtes  with  active  and  inactive  bases 
(i.e«,  straight  dynamit  -*o)  ,  whereas  it  is  more  properly 
used  to  refer  to  tho  entire  dynamite  class  of  explosives. 
The>  term  "straight  dynamite"  has  been  used  in  the  United 
St* .s s  to  refer  to  dynamites  with  active  basej  the  term 
is  correctly  used,  however,  to  include  all  of  tho  dynamites 
discussed  in  this  entry.  The  terra  "dynamite  no.  1"  is 
popularly  used  in  the  Unitea  States'  as  an  alternate  name 
for  dynamites  with  inactive  base. 


SUCROSE  OCTONITR.IT E  See  SUGAR  NITRATE 


SUGAR  NITRATE 


Alternate  Komgnclature  i 
Nitro sugar 

Composition! 

The  following  sugar  nitrates  have  bean  found  to  exhibit 
explosives  characteristics! 


Arabihose  Tetranitrate  (Nitroarabinoee)— 

<*0Wl3 

Glucose  Pentanltrate  (NitrogJ.ucoae) — — « 
Lactose  Hexard.tr ate — ........ — — 


c12%6n6°23 
Lactose  Octonitrata  (Mitrolactose) — 

Ci2HlUNS°27 

Maltose  Octonitrste  (Nitromaltose)— «... 

Mannose^Pen^Initratc  (Nit? oaannose ) 

8ucr ose^Octonitr at e  (Ni  trosuorose  ) — 
Cj.2HlUN6°27 


C^OCONOg)^  or 
C^OCOMO-^  or 

C12H16°^0N02>6  or 
C12Ilh03''C:’02^  tv 

C6H70(ai02)5  or 
r'12Hlh°3^0N02^8  w 


Many  othor  ayg»r  nitrates  hnve  boon  prep.';  red,  but  they  l*ave 
no  iaportanco  as  explosives. 


tetania.-' 


*  tt&fc  A&  At-'  -■*.  ivi  i.  ^v.-: .*_  *«•» 


w'-J»  »— 


SUGAR  NITRATES 


Characteristics j 

Sugar  nitrates  appear  ae  colorless  or  white  crystals.  They 
melt  at  comparatively  low  t6mperat.urGs ,  rafting  from  8(K>  to 
165°C*  In  a  molten  stats a  they  arc  sticky  and  resinous} 
upon  cooling,  they  do  not  crystallize  easily  or  rapidly. 

In  this,  they  resemble  the  sugars  from  which  they  are  produced. 
Sugar  nitrates  are  inherently  unstable.  Compounds  made  from 
them  arc  far  less  stable  than  nitroglycerin  uslsrc  s 
stabilizer  (normally  diphenyl  and  09)  is  added. 

Kanuf ac  bure  a 

Sugar  of  the  required  type  is  dissolved  in  concentrated 
nitric  acid.  Concentrated  sulfuric  acid  is  added  drop  by 
drop,  and  the  sugar  nitrate  will  crystallize  out  of  solution. 


Ugeat 

Sugar  nitrates  are  utilized  in  explosives  as  substitutes 
for  nitroglycerin.  Sucrose  octonitrate  has  be.'sn  used  :ln 
the  United  States  in  mixtures  with  nitre  glycerin  for  the 
manufacture  of  Mnitrohydrenert  (82-86;?  nitroglycerin, 
ll;-l8$  sucrose  octonitrate) .  which  has  functioned  as  a 
non-freezing  dynamite.  Mixtures  of  glucose  pentanitrate 
and  nitroglycerin,  and  lactose  octonitrate  and  nitroglycerin 
have  also  been  prepared.  These  mixtures  ere  similar  to 
nitroglycerin  in  explosive  strength,  but  aye  difficult  to 
stabilize. 

Comments t 

since  sugar  nitrates  are  uoad  in  explosives  only  as 
substitutes  for  nitroglycerin,  the  extorU  of  their  use 
uopeuuo  aiitirely  upon  the  degree  of  scarcity  or  glycerin 
and  their  cost  of  produ-cion.  At  best,  a  sugar  nitrate 
uill  replace  only  lU  to  18$  of  nitroglycerin  in  an 
explosive  compound}  the  increased  nssd  for  nitric  add 
to  manufacture  sugar  nitrates  makes  their  use  a  saving  of 
dubious  value. 


SaM-TRINITROTOLTJENE  Sea  TRINITROTOLUENE 


***** 


T-9  See  COMPOSITION  1  -? 
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TECH 


TECN 

Alternate  Koaeneletrgg ; 

Tr  ietTvylona  give  ol  dini trato 

Cogpoaitj.cn: 

Og  «  chemical  compound  r  obtaining  the  fdloalng 
percentages)  by  weight  of  the  elements:  Carbon——  29.955 

Hydrogen--—  5,hj( 
Hitrogen-^—  11.7/5 

Gijigt-j*— —  53«Q$ 

Characteristics t 

ll&}«  "i z  a  liquid  ccn^ound  with  a  melting  point  of  -ly^C. 
it-  will  explovk-  vhen  suboact&a  to  s  temperature  of  223°C 
for  five  seconds.  It  is  less  sensitive  to  impact  than  TNT. 
and  is  unaffected  by  friction  tests.  It  is,  however, 
volatile. 

Manufacture: 

PsriHed  triethylcna glycol  is  nitrated  (at  a  temperature 
of  0°  i  '»<*C)#  and  then  poured  over  water  and  extracted  three 
times  with  ether «  The  extract  is  washed  first  with  water 
and  then  with  a  sodium  bicarbonate  solution.  The  product 
is  dried  by  removing  water  and  ether. 


Pees: 

ISOS  has  been  used  as  an  ingredient  of  rocket  and  double- 
base  propellants,  especially  by  the  Germans  during  World 
War  II. 

Counts: 

fKe  quantity  production  of  TftJN  still  presents  some  difficulties 
and  its  use  in  propellant  ) compositions  is  being  replaced  by- 
other  liquid  nitrates. 


***** 


TM'RACBJS 


Alternate  Nomenclature t  Foreign  Nomenclature: 

Vguany?l-(n.itrosoaainoguanyi}«  Soviet:  Tetrats  in 
1-tetrasene 


Composition: 

T5Or*NH).NH.NH.N*M.C(*NH)8NH.!IH.M0  or  CgHgN-.p  —  chemical 
compound  containing  the  following  percentages*!*;-:  weight  of 
the  elements:  Carbon——  12.7755 
Hydrogen-—  4,2655 
Nitrogen—  74*4455 
Oxygen——  8.5155 


TSPRACENT!3 


Characteristics: 

Tetracene  is  a  colorless  or  pale  yellow,  fluffy,  press- 
loaded  Material  which  melts  with  explosive  violencw  at 
from  Ji,C°  to  16(jcc9  Ii>  will  explode  when  subjected  to  a 
temperature  of  l6u°C  for  five  seconds  .  Tetracene  is 
slightly  hygroscopic.  While  it  is  stable  at  temperatures  of 
7?°C  and  under,  it  will  decompose  at  higher  tea^peratux  ea, 
the  decomposition  rate  ir.eraa"ing  rapidly  as  the 
temper at ore  increases*  Tetracene  is  somewhat  mors  sensitive 
than  mei  uric  fulminate.  It  detonates  readily  from 
exposure  to  flame.  Its  explosion  tempt.*  «ii  ore  is  relatively 
low  and  makes  it  useful  in  priming  compositions . 

Manufacture; 

Tetracene  may  be  prepared  by  dissolving  aminoguanidine 
carbonate  in  a  mixture  of  glacial  acetic  acid  (pure  acid) 
and  water.  After  the  solution  has  been  filtered  and 
cooled,  solid  sodium  nitrite  is  added.  The  tetracene 
precipitates,  and  is  collected  and  washed. 

Uses: 

Tetracene  is  used  either  as  an  ingredient  of  priming 
compositions  or  as  an  intermediate  booster.  It  is  not 
used  to  Initiate  the  detonation  of  high  explosives  since 
it  will  not  detonate  TNT,  and  will  detonate  PSTN  and 
tetri’!  only  if  the  tetracei'c  Is  impressed. 


***** 


Cuomo  it  rmw 
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See  TSTBIL 


■**-**# 


TETRANITftOANILINE  See  also  AROMATIC  M'foO  CCMPOIUDS 

Alternate  Nomenclature j 
- — TBT - 

Composition: 

d^SS^CNOg)^  or  C^H^N^Og  —  chemical  compound  containing  the 
following  percent agesHby  weight  of  the  elements: 

Carbon———  26. 38$ 

Hydrogen——  1.11$ 

Nitrogen—  Z$t6h% 

Oxygen——  U6.87* 
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Characteristics ; 

Tetranitroaniline  is  a  greenish  yellow  to  olive  green 
crystalline  material  which  malts  at  from  £10°  to  2l£°C 
with  decomposition*  It  does  not  react  with  metals* 
Tetranitroaniline  is  ncni^groacopic,  and  completely  stable 
in  dry  storage.  However,  lonf-term  exposure  to  moisture 
tends  to  promote  hydrolysis  cf  the  compound.  Tetra-  * 
nitroanil3.no  is  more  sensitive  to  irnpawl  ana  friction  than 
TNT.  It  1  readily  detonated  by  the  penetration  of  a  rifle 
bullet.  It  is  one  of  the  strongest  hign  explosives,  being 
about  stronger  than  TNT. 

Manufacture:  . 

Benzene,  reacted  with  mixed  acid,  is  nitrated  to  dinltrobenzena. 
which  is  converted  to  metanitroaniline  by  treatment  with 
a  sodium  sulfide  solution  *  Metanitroaniline  is  convert'd 
to  metanitroaniline  sulfate'  by  being  reacted  with  sulfuric 
acid.  The  sulfate,  in  turn,  1b  nitrated  to  tetranltrcanlline 
by  reacting  it  with  strong  mixed  acid* 


Pa  e8 1 

Tetranitroaniline  has  been  used  as  an  ingredient  of  cheap, 
relatively  insensitive  blasting  explosives,  so  as  to 
increase  both  explosive  strength  and  sensitivity  to  detonation. 
It  has  also  been  used  as  a  partial  substitute  for  mercuric 
fulminate  in  commercial  blasting  caps  or  electric  detonators, 
and,  by  the  Soviet  Union,  as  a  booster  charge  in  ammunition. 

It  is  not  used  as  a  military  bursting  charge. 

Comments; 

^etrsnitroaniline  is  considerably  more  expensive  to  produce 
than  is  TNT.  For  this  reason,  and  because  of  its  high 
sensitivity,  it  is  not  suitable  as  a  military  bursting 
ohargo.  Although  the  addition  of  as  little  as  $%  paraffin 
or  25%  dinitrobensene  would  reduce  the  sensitivity  of 
tetranitroaniline  to  manageable  proportions,  such  additions 
would  reduce  the  compound's  explosive  strength  to  a  point 
making  impracticable  its  use  as  a  military  high  explosive. 
Tetranitroaniline  is  not  to  be  confused  with  trlnltrosnlline, 
which  is  a  different  chemical  compound. 


TBTRANnttOERYTHRITOL  See  PSTN 

MUUUU 

TETIUNITROMSTlIILANIiT'fS  Sec  TKTRYL 

M-M  uun 
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TETRANITROTEPRAZA- 

CYCLE-OCTANE 


?ETEANJTR(7TETRAZACYCLS-OCrANE  See  HMX 

U  U  4i  4i  ti 

Innrjttr 


TETRYL 


See  also  AROMATIC  NITRO  CCMPQVNDS 


Alternate  Nr  .enclature  t 
PyronTte 
Tetralite 

Tritdtrophenylmethyl- 

nit-ramine 

(Formerly  also  Tetr&nitro- 
loethylaniline) 


Foreign  Nomenclatures 

British  dE  (Composition,  exploding) 
French;  Tetryl 
Germans  Tetryl 
Italians  Tetrile,  Tetryl 
Japaneses  Meiayaku 
Russians  Tetril 
Spanish?  Tetranitrometil- 
aniline,  Tetryl 


Composition? 

(WOp)  -3  (NCH3NO2)  or  CyMjOo  —  chemical  confound  containing 
the  following  percent  age  s' by  weight  of  the  elements  s 
Carbon—-—-  29.28# 

Hydrogen—  1.75# 

Nitrogen—-  21;  .39# 

Oxygen — —  i|l;*58# 

Characteristics  s 

Tetryl  is  a  colorless  or  yellow,  crystalline,  press-loaded 
material  which  melts  at  between  129°  and  130°Co  It  will 
igrdte  when  subjected  to  a  temperature  of  257°°  £°r  five 
seconds*  Tetryl  does  not  react  with  metals.  It  is  only 
slightly  hygroscopic,  but  the  presence  of  even  a  slight 
amount  of  moisture  will  reduce  its  effectiveness.  Tetryl 
is  more  sensitive  to  shock  and  friction  than  TNT.  It  is 
easily  detonated  by  penetration  of  a  rifle  bullet.  It  is 
completely  stable  at  temperatures  of  120°C  and  under. 

Manufacture? 

Senzene  is  treated  with  mixed  acid,  and  the  resulting 
nitrobenzene  is  reduced  to  aniline  by  treatment  with  iron 
filings  and  hydrochloric  acid.  The  aniline  is  combined  with 
methyl  alcohol  (wood  alcohol)  by  heating  under  pressure  in 
the  presence  of  sulfuric  acid  or  iodine.  The  resulting 
dimethylaniline  is  dissolved  In  sulfuric  acid  and  the 
solution  is  treated  with  mixed  acid.  The  tetryl  precipitates, 
and  is  boiled,  ground,  re-boiled,  and  dried. 
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TETRYL 


Totryl  is  universally  used  as  a  booster,  rarely  as  a  bursting 
charge,  and  in  the  manufacture  of  tetrytol  (see  entry)*  It 
is  also  ttsfid  1,585  extensively  in  military  and  commercial 
detonators,  as  a  partial  substitute  for  mercuric  fulminate 
charges  by  being  pressed  into  t!  i  bottom  of  the  detonator 
shell  and  cover'd  with  &  email  priming  charge  of  fulminate. 


-iHHHS* 


TSiHITOi 

Alternate  Nomenclature*  For  sign  Nomenclatures 

None  Hue slant  Tetritol 

Composition t 

i'eirytol  is  a  composition  containing  varying  proportions  of 
tetryl  and  TNT*  The  following  compositions  are  typicals 

Tetryl———  80$  — —  75$  —  70$  —  o5$ 

TOT - - - 20$  —  25$  —  30%  —  35$ 

Characteristics t 

ietrytoTia  a  light  yellow  to  buff,  oast-loaded,  solid  which 
melts  at  68°C*  The  compositions  listed  above  will  ignite 
wheh'  sub j&bted'-toither following1^ temperatures  for  five  sacondst 
80/20  tetrytol — 2JO°C j  75/25  tetrytol— 310°5j  70/30  tetrytol. 

320°C}  and  (£/ 35  tetrytol— 32$°C •  Dry  tetrytol  will  slightly 
affect  magnesitim^slusuriuiB  alloy*  Wet  tetrytol  will  affect 
copper,  brass,  aluminum,  magnesium,  aagnesiuawaluminum  alloy, 
mild  steel*  and  slid  steel  plated  with  cadmium,  copper,  sine, 
or  nickel*  Tetrytol  is  practically  nonhygroecopic  in  that 
it  absorbs  only  0*02#  moisture  when  exposed  to  an  atmosphere 
of  9056  relative  humidity  at  30°C*  Its  sensitivity  t>v  impact, 
shock,  heat,  and  Initiation  is  intermediate  between  that  of 
TNT  and  that  of  tetryl*  It  is  more  brisant  than  TNT  and  less 
brlsant  than  tetryl.  It  is  entirely  stable  in  storage  at 
6£°C  and  under*  Higher  temperatures,  however,  cause  son* 
exudation  end  distortion  of  shape* 

Manufacture  t 

ilHj  Is  heat  id  until  it  has  molted  and  its  temperature  ;tj 
slightly  above  100°C.  Tetryl  is  added  and  the  toxperature 
is  decreased  until  the  proper  viscosity  for  pouring  is 
obtained*  Fart  of  the  tetryl  dissolves  in  the  TNTj  the 
remainder  forms  a  simple  mixture  with  the  molten  Zxti 


Paget 

Tetrytol  is  used  w  a  demolition  explosive,  a  bursting 
charge  for  miner.*  and  In  the  bursting  tubes  of  chemical 
shells* 
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TM 


See  TETRANITROANIUKE 


TNP 


8 64  PICRIC  ACID 


*wVr** 


IKPH  See  also  AROKATIC  NITRO  CCHPOffNDS 

Alt ornate  Nomenclature* 

Ethyl  Picrate 

Trinitrophenetole 

Trinltrophenylethylether 

Composition* 

C5H2 (NOo  JoC-jH^  or  CgHyN^O^  —  chemical  compound  containing 
the  following'' percent  ages  by  weight  of  the  elsitmtat 
Carbon — - —  39*81$ 

Hydrogen - 2.92# 

Nitrogen - 17.1*?* 

Oxygen- -  39.83$ 

Characteristics t 

TNPli  is  a  cast-loaded  explosive  material  with  a  melting  point 
of  78*3°C*  It  is  similar  to  TOT  in  powest5  and  can  be  success¬ 
fully  mixed  with  cyclorite  and  aimnoniura  nitrate  for  other 
explosives.  However,  it  is  more  sensitive  to  handle  than 
SST,  and.  is  lasers  complicated  and  expensive  than  TNT  to 
manufacture. 


Uses* 

TNPH  normally  is  used  as  a  component  in  booster  and 
bursting  charge  compositions.  It  has  been  proposed,  hcrover, 
as  a  bursting  charge  in  French  ammunition  where  serious 
toluene  shortages  have  required  the  development  of 
TNT  substitutes. 

Comments! 

K7?H  is  of  Talus  as  a  high  explosive  only  in  cases  where 
THT  substitutes  are  required.  In  other  ca&es,  its  manufac¬ 
turing  and  sensitivity  disadvantages  outweigh  its  useful¬ 
ness  except  as  an  ingredient  in  explosive  ccwooeittons. 


***** 
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TNT 


TNT 


See  3fcXKITR0TGUf£NE 
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TOUTS 


See  TairJITROTOLtlENE 


***** 


TORPEX 

Alt ornate  Nomenclatures 
" - fpT - - - 


Foreign  Nomenclatures 

Swedish*  Hcxotonal  (Brand  name 
uaed.  by  Bcrors  of 
Sweden) 


Compositions 

,(5yoiorlte-“ - ijl$ 

TNT - —  10$ 

Altndnrun— 18$ 

Slight  variations  in  the  percentage  of  Ingredients  has 
resulted  In  the  following  typess 

Torpex  I  Torpex  IX  Torpcx/Wax 
Cyclonite* — — ---"li2$ 

TNT - 37$ - -  hO*  «»—»—*—  37$ 

Al'aminitje-- - 18$  — —  —  18$  —  — — _  18$ 

Beesnrauo—- •—  ...  — — —  ...  — — - — —  1$ 

Characteristics  a 

torpex  is  a  e livery -white,  oast-loaded  explosive  material. 
It  will  detonate  when  subjected  to  a  temperature  of  260°C 
for  five  seconds*  It  reacts  slightly  vifch  brass,  Torpex 
is  nonhygroscopic  when  exposed  to  an  atmosphere  of  90$ 
relative  humidity  at  30®C*  It  is  more  sensitive  to  isspact 
than  comporlticn  B,  and  Is  readily  detonated  by  the  pene¬ 
tration  of  a  rifle  bullet*  It  is  tore  br leant  than  TNT, 
but  less  brisanfc  than  oyclonlte*  Torpex  has  a  high  order 
of  stability}  it  has  been  stored  for  13  months  at  65 °0 
without  change*  However,  slight  traces  of  moisture  in  the 
composition  will  result  in  the  liberation  of  gases  which  may 
rupture  the  ammunition  component  it  fills  and  which  will 
inoreaso  tbo  sensitivity  of  the  torpex  to  shook* 

Manufacture* 

fti'J?  is  heated  until  it  has  molted  and  its  temperature  is 
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TORPEX 


about  100°C •  Slightly  wet  cyclontte  in  addnd  slowly,  and 
mixing  and  heating  are  continued  until  all  moisture  has  been 
removed*  Qrainsd  aluminum  is  added  and  stirring  is  continued 
Until  a  uniform  mixture  results*  The  temperature  of  the 
mixture  is  decreased  until,  the  proper  viscosity  fc:~  pouring 
in  obtained- 

Uses: 

To* ,  ex  is  used  by  the  United  States  and  Great  Britain  as  a 
bursting  charge  in  mines,  torpedoes,  and  depth  charges j 
it  was  used  by  Germany  as  a  bursting  charge  In  bombs* 

Comments t 

Because  of  the  sensitivity  of  torpex,  two  other  explosives 
have  been  developed,  DBX  (see  entry)  and  HBa-1.  HBX-1  has 
a  torpex  composition  plus  a  desensitiaer  and  calcium  chloride 
(it  Is  actually  made  from  composition  B,  composition  D-2, 

TNT,  and  aluminum).  It  is  less  sensitive  and  less  brlsant 
than  torpex,  and  is  nonhygroscopic.  HBX-1  has  not  been 
standardized  for  general  use. 


***** 


TPX 


See  TORPEX 


***** 


TRlAZID0TRINITIv0BENZE2IE 

Alternate  Nomenclature: 

Trinitrotriazidobenz  ane 


Corrpositlom 

“6wcr*JL2  —  wawnucai  compound  containing  the  following  percen¬ 
tages  by  weight  of  the  elements:  Carbon———  21  ,*j? 

Nitrogen— —  50*0? 

Oxygen — —  20.6? 

Characteristics: 

Triuzidotrinitrobenzene  is  a  greenish  yellow,  presa-I-nded 
explosive,  melting  at  131 °0»  It  is  nonhygroscopic,  and  will 
not  exude*  It  does  not  react  with  more  common  metals  such 
as  iron,  steel,  copper,  and  brass* 
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Manufacture  2 

Syin^richlorobgnzene  is  prepared  by  chlorinating  aniline  to 
form  trichloroariline ,  and  eliminating  the  amino  group. 

The  sym-triunlorobenzene  is  nitrated,  and  the  precipitated 
trinitro  trichlorobenzene  (either  powder  or  in  acetone  solution) 
is  added  to  a  solution  of  sodium  azide  in  alcohol  and  is 
stirred  rapidly.  Trinitrctriasidel  jnsene  precipitates  and 
is  washed  and  dried. 

Ones* 

“  Trinzidotrinitrobenzonc  has  recently  been  found  no  be  very 
suitablo  for  use  in  priming  compositions. 


***** 


TRIDPTE 


Alternate  Nomenclature* 
None* 


Foreign  Nomenclature* 


French*  DD 
Italian *  MBT 


Composition: 

fee  following  composition  may  bo  taken  as  representative* 

Picric  Acid———  805t 
Wnitrophenol— —  20% 

Characteristic* * 

Trldits  is  a  cast-leaded  explosive.  It  is  slightly  inferior 
to  picric  acid  as  an  explosive,  but  has  tbs  advantage  of 
being  castable.  It  will  not  exude. 


Uses* 


Tridlte  has  been  used  as  a  bursting  charge  for  artillery 
shells  and  bombs.  However,  with  the  modern  trend  away  free* 
using  picric  acid  in  bursting  charges,  tridlte  it  used  with 
decreasing  frequency. 


***** 


TR IB7HYLEN  EOLTCOLDINIIUATIC 


See  TEQN 


TRILITE 


TRILIT8 


Sea  TRINITROTOLUENE 


rRXHSTHYLENEl'RIK  ITRAM  XNE  .  See  CYCLGNIiE 
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TRIHONITE 

Alternate  Nomenclature i  Foreign  Nomenclatures 

None  French?  H  Yin 

Composition; 

Picric  Acid--—— — — — -  88? 

Mononitronaphthalena— =-  12? 

During  World  War  II ,  France  used  the  .following  modified 
composition j 

Picric  Acid———  70? 

Mononitronaphthalene— —  30? 

Characteristics  i 

Srfnonite  is  »  east-loaded  explosive  melting  At  90°C. 

It  will  detonate  when  subjected  to  a  temperature  of  3* 5>on 
for  five  seconds.  Tt  is  leas  senaitivo  to  initiation  and  leac 
briaant  than  straight  picric  acid*  However,  when  stored  at 
elevated  teuperaturas,  it  will  exude. 

Manufacture: 

Picric  acid  and  mononitronaphthalone  *j-e  melted  together 
and  stirred  until  the  composition  is  uniform 


Trimonite  has  been  used  as  a  bursting  charge  far  artillery 
shells  and  bombs,  especially  in  France.  However,  with  the 
modern  trend  away  from  using  picric  acid  in  bursting  charges, 
trimonite  is  used  with  decreasing  frequency. 


wyw  y  h 


TRIN ITROPKEN Ef OLE 


See  TNPH 


TRINITROPHMOL 


TRIHITROPHENOL  See  PICRIC  ACID 

VMM  1/ W 

TRINITROPKENYLETHYLBTHrR  See  TOTS 


TR IN XTROPHESi YIMETHYLN  IERAM INE  See  TiMIL 


X-ZtHhtt 


TRIN ITROTOLUENE 


See  AROMATIC  NITRO  COMPOUNDS 


Foreign 


Alternate  Nomenclature *  F 

Coal  Tar  Salt 

■  Syw-Trinitrotoluene  (Sym¬ 
metrical  Trinitrotoluene) 
TNT 

Tolite 

TrUite 

Trinitrotoluol 

Triton 

Trotyl 


NOTKx  The  terms  "trotyl" 
and  "tolite"  are  of  Britiah 
and  I  "ranch  origins 
respectively. 


f  Nomenclatures 
itisht  Troty! 
French s  Tolit 


Frenchs  Tolit a,  trinitrotoluene, 

trinitrotoluol, 
trotyl 

Germans  Fp-02,  fullpulver  1902, 

tolit,  trinitrotoluol, 
trotyl 

Hungarian*  Trilit, .  trinitrotoluol, 
tritolo,  trotil 

Italians  Tolite.  trirdtrotolueno, 
trinitrotoluolo, 
tritolo 

Japanese  i  Chakatuavyaku,  type 

92  (see  also  separate 
entry) 

Russians  T,  to!,  trotil 

Spanish*  Tolita,  trilita, 
trinitrotoluene , 
trinitrotoluol 


Italians 

Japaneses 

Russians 

Spanish* 


Composition* 

£0033,  ( NOp )  n  or  CrvH^N^O^  —  chemical  compound  containing  the 
following  percentages  Dy  weight  of  the  elements* 

Carbon-——  jl7»C3jC 
Hydrogen-—  2.221 
Nitrogen—'—  l8~jZQf£ 

Oxygen——  U2*27% 
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TNT  occv.ir3  iu  six  Isomer j.  <le35  gnat;  .d  alpha-,  bot*»--2  fv&vz-  > 
delta-,  and  * s la-trial tv  oi./L  »»<w i* .  Thy  yapiricol 

formula  given  above  applies  to  all  six  varieties?  ::i ffernnc?3 
air  rug  the  luomers  are  due  to  the  riif?o  rent  location;:  of  ciw 
of  the  nitre  groups  l-*  lie  compound5  a  structure.  For  example, 


alpha",  beta-,  and  gamma-trin i t.r o  t  ul yens  havv  tiv.>  iu„..±^:xia# 

structural  formulae: 


cv-TNT 


p-TKT 


V-TNT 


Characteristics : 

Trinitrotoluene  appears  as  light  yellow  flakes  or  rhombohedral 
crystals 6  TNT  is  classified  into  three  grades  in  accordance 
with  military  specifications::  Grade  I  with  a  solidification 
point  of  at  least  80°C;  Grade  II  with  a  solidification 
point  of  at  least  79.5*0;  and  Grade  III  with  a  solidlflcati 
point  of  at  least  76°Cc  Trinitrotoluene  rosy  be  cast-  or 
press-loaded;  cast-loading  is  the  preferred  method,  in 
liquid  form,  txisxltroooluene  is  much  more  sensitive  to  impact 
than  the  solid  materi  .1.  It  is  practically  nonhygroscopic, 
absorbing  not  more  than  0*2%  moisture.  It  is  one  of  tho  least 
sensitive  of  the  .nilltevy  high  explosives.  Its  brisence  is 
equal  to  that  of  picric ’acid  and  guncotton,  less  than  that  of 
tetryl,  EDNA,  PJSTN,  cyclonlte -  and  nitroglycerin.  It  is 
quite  stable  in  closed  storage,  although  in  the  presence  of 
certain  chemical,  compounds  ouch  as  alkalies  and  ammonia  it 
forms  unstable  and  dangerous  compounds.  Moreover.  srvos-.ir- 
to  sunlight  ox  ultraviolet  light  in  the  presence  uf  oxygen 
causes  progressive  discoloration  and  decomposition  and 
increasing  sensitivity  it.-  impact.-. 

Alpha -trinitrotoluene  (symmetrical  TNT  or  simply  sym-TNi^ 
co’istitutos  or  move  of  the  commercial  product  and  the 
characteristics  of  this  isomer  go v.vra  the,  characteristics 
of  the  product.  Grade  I  TNT,  which  is  tho  purest  of  tho 
three  grades,  contains  the  least  asiovuta  of  impurities  in 
the  fora  of  isomers  other  tlir-.n  alpha-tri.  \o  •  toluene. 


TRINITROTOLUENE 


Ma-iufacture: 

“  Trini  trotoluene  may  be  manufactured  by  cee=,  two-,  or  three- 

stage  nitration  processes,  or  more  recently,  by  the  continuous 
process,  with  toluene  and  mixed  acid  as  the  raw  materials. 
While  all  tour  processes  have  been  used  on  a  production  basis, 

the  threa-stage  process  has  had  the  advantages  of 
sjaximum  yield,  greater  purity  of  product,  and  greater 
ease  of  control  of  acid  concentration  and  temperature 
conditions.  The  continuous .. process ,  as  employed  by  the 
Bofors  Company  jf  Sweden,  is  coming  into  wide  usage  as 
its  advantage  of  continuous  TNT  yield  become?  increasingly 
apparent. 

In  the  one-stage  process,  a  large  excess  of  strong  mixed 
acid  is  used  and  the  temperature  is  gradually  raised.  TNT 
can  ba  produced  in  the  one  process  without  transfer  car 
separation  of  spert  add  from  Intermediate  products.  In 
the  two-stage  process,  either  mono-  or  dinitrotoluene  is 
produced  in  the  first  stage,  and  TNT  15n  the  second.  Iu  tee 
three-etaga  proeens,  by  the  use  of  three  different  acid 
mixtures  and  different  conditions  of  temperature,  etc.,  there 
are  successively  produced  mono--,  di*-,  and  trinitrctoluono, 
each  stage  being  carried  out  in  a  different  nitrator.^ 
However,  it  should  not  be  assumed  that  at  any  stage  there  is 
only  one  nitrated  product.  Tinia  all  of  the  toluene  is  not 
nitrated  te  mononitrotoluene  before  any  mononitrotoluene 
is  nitrated  to  dinitrotoluene;  all  of  the  mononitrotoluene 
is  not  nitrated  to  dinitrotoluene  before  ary  dinitrotoluene 
is  nitrated  to  trinitrotoluene.  The  continuous  process 
employs  tho  same  raw  materials  as  the  other  processes,  but 
operates  on  a  continuous  basis  rather  than  on  the  M batch” 
basis  of  the  other  processes.  Hence,  it  offers  a  greater 
yield  over  A  given  time  period  than  do  any  of  the  other 
processes. 

The  TNT  resulting  from  ary  of  the  processes  must  be  washed, 
purified  by  r melting,  granulated,  screened,  and  dried. 

Grades  I  and  II  TNT  must  be  prepared  by  recrystaUisaticn 
ur  special  chemical  treatment  of  Grade  III  Ttfl «  Grade  I 
TNT  requires  additional  purification  and  is  the  most 
expensive  of  the  three  grades. 

"TR'f-oil,*  the  material  used  in  seme  dynamites,  is  a  by¬ 
product  in  the  process  of  TNT  purification.  Crude  TNT 
is  treated  with  organic  solvents  (such  as  alcohol  or 
carbon  tetrachloride)  to  remove  any  beta-  and  gwmna-TKT 
present.  Upon  distillation,  tho  organic  solvents  are 
recovered,  and  the  residue  is  TNT-oil. 
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TRINITROTOLUENE 


Ufl'-ias 

*"*”  TNT  is  universally  used  as  the  bursting  charge  for  high 
explosive  artillery  shells,  mines,  bombs,  and  grenades. 

It  way  be  used  alone  or  mixed  with  ammonium  nitrate  (see 
AKfu'OL).  It  has  si. so  been  used  to  a  limited  extent  for 
demolition  and  blasting  and  in  industrial  explosives. 

It  is  used  also  in  the  Bickford  fuse#  TNT  is  also  now 
being  used  as  a  constituent  in  some  solid  rocket  propellants . 

For  us  s  of  mononltr pt oluene  and  dinitrotolucno,  see 
Appendices » 


'noTMTmp  nmc  t  a  'jTtWDt’Mo  cw  t? 


See  TEIAZ XBOTa  xv« IIRGBjsfiZni is 


TRIPIE-BASS  SMOKELESS  PROPELLANT  See  also  SMOKELESS  PROPELLANT 

Alternate  Nomenclature* 

Sue  Conmtfliua  below 

Composition* 

Triple-base  smokeless  propellants  contain  three  principal 
explosive  ingredients  or  “bases *M  nitrocellulose,  nitro¬ 
glycerin,  and  nitroguanldine.  The  following  compositions 
are  representative  of  United  States  propellants  in  this 
category* 


m«>  M17 

Nitrocelliilose— ——————  20.  Q#  — — -  20.0#  } 

Nitroglycerin — - - - - 19.0#  — —  21.5#  )  To  which  is 

Nitrcguanidine - —  51**7# - 51*. 7#  )  added  0.1# 

Ethyl  Centralite - - - - —  6.0#  — — 1*5#  )  graphite® 

Cryolite— ———————————  0 .  3#  0.3#  ) 

Unkncrvm- — - - - ~ -  Mt  —  -  2.(3#  ) 

Comments  t 

“  triple-base  propellants  are  often  classified  as  a  type  of 
double-base  propellant  since  they  share  many  of  the  same 
characteristics.  There  are,  however,  sufficient  differences 
to  justify  their  separate  classification.  Due  to  the  nl-:‘o- 
guanidine  contort,  triple  -bass  propellants  bum  at  temperatures 
lower  than  other  propellants  and  consequently  cauaa  far  less 
gun  barrel  erosion  than  other  propellants.  Moreover,  they 
ore  more  stable  then  other  propellants  si-  e  nitro guanidine 
acta  au  a  stabilizer  to  a  certain  extent.  ,  no  burning  of 
triple* base  propellants  yields  higher  gas  volume  values 
than  eruai  quantities  of  other  propellants  and  thus  imparts 
higher  velocities  to  projectiles. 
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TRITON 


See  TRINITROTOLUENE 


TRITONAL 

Alternate  Nomenc?  ature : 

None 

Composition: 

TNI - — — . —  8(# 

Al  uminum - —  2  6f> 

Cuagac-teristics  ? 

Iritonal  is  a  silvery  gray,  cast-loaded  material.  .It  w ill 
explode  when  subjected  to  a  temperature  of  U70°C  after  five 
seconds.  It  is  very  similar  in  its  character 1st ice  to  TNT. 
It  is  essentially  nonhygroscopic.  It  is  slightly  more 
sensitive  to  impact  than  TNT,  but  is  equal  to  TNT  in 
sensitivity  to  initiation.  Its  brisance  is  less  than  that 
of  TNT,  but  it  is  more  powerful  than  TNT. 

Manufacture: 

TNT  and  alumifflim  are  fed  separately  into  a  steam-heated 
kettle,  where  the  mixture  is  agitated  and  heated  until  all 
of  the  TNT  has  melted.  The  resulting  tritonal  is  ready 
for  cast-loading. 


Uses: 

Tritonal  is  a  standard  United  States  military  high  explosive 
used  in  bombs  for  its  high  blast  effect. 


TROJAN  EXPLOSIVE  See  also  NITROSTARCH 

Alternate  Nomenclature > 

Sene  . . 

Composition: 

Trojan  explosives  have  been  made  in  two  types  depending 
upon  usage:  Trojan  grenade  explosives  and  Trojan  treat b 
mortar  shell  explosives.  The  composition*  are  almost 
identical.  The  composition  listed  below  gives  h.he  input 
limits  for  rach  ingredient: 


1)9 
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TROJAN  EXPLOSIVE 


Not  less  than  Not  more  than 

Nttrnstareh - - - - 23.  — - 27,Xtf. 

Ammonium  Nitrate-- - - 31.C#  — — — - 35>»<# 

Tedium  Nitrate--  — —  3^*055  -■> 1j0»05E 

'Jharcoa.1.. — - — - - -  1. %%  — — — —  2»%% 

Heavy  hydrocarbons - - -  0.5#  —— -  l.$£ 

Antacid -  —  0*$% - - —  1.& 

Diphenyl amine  .am  -r*  0a2% -  0M 

Moio+  are — — — - — **  •>*»»  mxrnau*~  •  #  e  1.2 % 


Characteristics? 

Trojan  explosives  are  grayish  black  in  color  and  have  a 
consistency  similar  to  brown  sugar.  They  are  very 
hygroscopic,  although  oil  in  the  compounds  tends  to  reduce 
this  disadvantage*  Exposure  to  moisture  tends  to  reduce 
both  strength  and  sensitivity.  These  explosives  are  rush, 
less  sensitive  than  straight  nltrostarch,  and  are  particularl 
insensitive  to  ignition  and  sympathetic  detonation. 

Manufacture  t 

All  materials  other  than  the  straight  nitroetarch  are 
ground  and  dried.  The  nitroetarch  is  mixed  with  this 
material. 


Trojan  exp"e.34  ves  have  been  used  as  bursting  charges  for 
hand  grenades,  rifle  grenades,  and  trench  mortar  shells. 
They  are  only  used  very  rarely  at  present. 


***** 


TROTYL 


See  TRIN ITROTOLUENE 


TYPE  1 

Alternate  Nomenclature t  Foreign  Nomenclature? 

The  entry  is  given  in  the  Non© 

English  equivalent  of  the 
Japanese  nomenclature $ 
there  is  no  corresponding 
'j.S.  explosive. 


Composition} 

Ajouiic alum  Picrate— — -  6l? 
Aluminum  Powder--- —  l6i 
Wood  Pulp— — — — » —  2% 
Petroleum — — - —  1$ 


77PE  1 


Comments; 

j?yp< i  X  is  a  Japanese  explosive  composition  which  was  used 
during  World  War  II  as  a  bursting  charge  in  depth  charges. 


TTPE  68 

Alternate  Nomenclature  •:  Foreign  Nomenclature* 

ihe  entry  is  given  in  the  Japanese*  Haensosanbakuyah 
English  equivalent  of  an 
alternate  Japanese  nomen¬ 
clature  j  there  is  no 
corresponding  Uo-ff.  explosive. 

Composition* 

AicmonTum  Perchlorate——  1S% 

Ferro-Silicon — — — —  \S% 

Wood  Meal-————  &% 

Crude  Petroleum————  3% 

Charact eristics » 

Type'SB"  is  a  gray,  p; ess-loaded  uxplosire  coapoeitica.  It 
tdll  react  with  metal' a  •  Although  it  la  stronger  than  TUT, 
it  lacks  the  shattering  power  of  TNT*..  It  is  hygroscopic 
and  unstable* 


Uses* 

Typo  88  is  a  Japanese  explosive  composition  which  can  be 
used  as  a  relatively  cheap  underwater  explosive* 


WkRUW 

*nnnrjr 


TYPE  92 

Alternate  Nomenclature*  Foreign  Nomenclature* 

The  entry  ie~ given  in  the  None 
English  equivalent  of  the 
Japanese  nomenclature)  see 
Comments  below. 


Composition* 

”'T=: - 66^ 

Aluminum  Powder— —  3l^S 


Comments  * 

Type  92  is  a  Japanese  explosive  composition  which  was  used 
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TYPE  92 


during  World  War  II  as  a  bursting  charge  for  wscninegun 
bullets.  The  United  States  has  a  similar  explosive  in 
tri tonal  (see  entry) ,  The  term  "type  92“  has  often  been 
applied  by  the  Japanese  to  refer-  to  straight  TNT; 

NOTE*  Japan  Incorporated  Mgh  explosive  fillers  into 
laachinegiK  bullets  with  calibers  as  small  as  7»7-mm. 


6 


TYPE  9b 

Alternate  Nomenclature!  Foreign  Nomenclature t 

The  entry  is  given  in  the  None 
English  equivalent  of  the 
Japanese  nomenclatures 
there  is  no  corresponding 
U.S.  explosive. 

Composition} 

Trinitroanisol— — —  6 Of> 

Cyclonite—* »•— -r—  bO% 

Comments'! 

*  Typo  ‘jk  is  ft  Japanese  explosive  composition  which  was  used 
during  World  war  II  as  a  bursting  charge  in  torpedoes. 


***** 


Type  9 7 

Alternate  Nomenclature  t  Foreira  Nomenclature.? 

THe  entry  Is  given  in  the  Japanese}  SeTgatta 
English  equivalent  of  an 
alternate  Japanese  nomen¬ 
clature);  there  is  no 
corresponding  U  •S» 
explosive. 


-  60* 

Kexar.itrodiphenyl  amine— U0$C 
Comments! 

Typo  97  is  a  Japanese  explosive  ccmposition  rftic.h  was  used 
during  W  mid  War  II  as  «  bursting  charge  in  t:  •vpedoes  and 
depth  charges. 


Composition} 

— —  <WWW^|W M»MI  IP— 

XN  XwteoMiwMewMMwaiatPMie 


UMliUU 


141 


TYPE  98 


TYPE  ?8 

Alternate  Nomenclatures  Foreign  Nomenclatures 

The  entry  is  given  in  the  Japanese:  H2Kongo 
English  equivalent  of  an 
alternate  Japanese  nomen¬ 
clature  j  there  is  no 
corresponding  U.S. 
explosi  a# 


Composition; 

Trinitroanisol*'—— — — —  70?  60? 

HexanxLrodlphGnylaUuxiicr — — 

Comments:  . 

Type  98  is  a  Japanese  explosive  composition  vhich  was  n3 en¬ 
during  World  War  II  as  a  priming  and  booster  charge. 
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Ill  FOREIGN  SECTION 


BRITISH  TEH'S 


3x*itlah  Nomenclature 
Amatol 
Astralitfl 

CE  . 

Cordite 
Gelignite 
Lyddite 
N.C.T. 

Nelllte 

Nitrocellulose,  Tubular 
Permitted  Eocploaive 
Picrite 
RDX 

Research  Department  Explosive 
Trotyl. 


Reference  in  General  Section 
Amatol 
Astralite 
T&tryl 
Cordite 

Gelatin  Dynamite 
Picric  Acid 

Single-Base  Smokeless  Propellant 
Tridite 

Single -Base  Smokeless  Propellant 
Permissible  Explosive 
Nit.vogusnidtne 
Cyclonite 
Cyclcrxite 
Trinitrotoluene 

Single-Base  Smokeless  Propellant 


Tubular  Nitrocellulose 


1‘flEMCP  T iKliS 


French  Nomenclature  “ 

.of erases  in  General  Section 

Acida  Picriqtie 

■Ffnric  Acid 

Araatol 

Amatol 

Ammonal 

Armorial 

Anionite 

Ammonite 

Aotraiit 

Astralite 

Azoture  d*  argent 

Sliver  Azide 

Azcture  de  plorib 

Lead  Azide 

Balistite 

Balliptite 

Cheddite 

Cheddite 

Cordite 

Cordite 

Coton-collodion 

Guncotton 

Coton-nitre 

Guncotton 

Coton-poudre 

Guncotton 

DD 

Tridite 

Dynamite 

Dynamite 

Ecrasite 

F/jrasite 

Exogene 

Cycloaite 

Explosif  a  la  nitroglycerine 

Nitroglycerin 

Explosif  antlgrisouteux 

Permissible  Explosive 

Explosif  de  surete 

Permissible  Explosive 

Fulmicoton 

Guncotton 

Fulminate  de  swrcure 

Mercurio  Fulwint*  • 

FRENCH  TERMS  (oont’d) 


French  tlomenclatuyo 
Gelatine  d^tonante 
iJelatine- dynaiuito 
Gelatins  explosive 
Htrfle  de  Nobel 
Hulls  explosive 
M  Mn 
Melinite 

Nitrat  d'  ejranoniaqne 

Nitrogoletine 

Nitroglycerine 

Nitrure  d* argent 

Nitrure  de  plc-iib 

Picrata  d'ammoniaque 

Poudre  a  base  de  nitrogly¬ 
cerine 

Poudre  a  la  nitrorlydrir^ 
Poudre  noire 
Pyroxylol 
Tetryl 
Tolite 

Trinitrophlnol 
Trinitrorosorcinata  de  plomb 
Trinitrotoluene 
Trinitrotoluol 
Trotyl 
Xylo ’dine 


Reference  In  General  Scesion 

Blasting  Gelatin 
Gelatin  Dyna)rd.te 
Blasting  Gelatin 
Nitroglycerin 
Nitroglycerin 
Trimonite 
Picric  Acid 
Ammonium  Nitrate 
Gelatin  lynomiUs 
Nitroglycerin 
Silver  Azide 
Lead  Azide 
Explosive  D 
Nitroglycerin 

Nitroglycerin 
Black  Powder 
Nitrocellulose 
Tetryl 

Trinitrotoluene 
Picric  Acid 
Lead  Styphnate 
Trinitrotoluene 
Trinitrotoluene 

Trinitrotoluene 
Nitroatai  oil 
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GEEMAN  TEEMS 


German  Non*. .  .1  n<;ore 

Reference  in  General  Section 

Amatol 

Amatol 

Ammonal 

Ammonal 

Ammonit 

Ammonite 

Ammoniumnltrat 

Ammonium  Nitrate 

Ammoniumplkrat 

Explosive  D 

Ammoniums alpeter 

Ammonium  Nitrate 

Aimnonpulver 

Ammonal 

Astralit 

Astralite 

Ballistlt 

Balllstite 

Bitters&are 

Picric  Acid 

Blaiazid 

Lead  Azide 

Blsitrinitroresorsiaet 

Lead  Styphnate 

Choddit 

Cheddite 

Ccrdlto  (rare) 

Cordite 

Donarit 

Donarite 

Bynamit 

Dynamite 

Ekrasit 

Ecrasite 

Fp-02 

Tr  initr  ot  ol  oene 

Fp-88 

Picric  Acid 

Fullpulvsr  1888 

Picric  Acid 

Fullpulvor  1902 

Trinitrotoluene 

Gelatine-dynarrlt 

Gelatin  Dynamite 

Olonoln 

Nitroglycerin. 

Quhrdynamit 

Dynamite  with  Jnacviva  Btse  (Quhr 
Dynamite) 

14C 


GERMAN  TW  (Cant'd) 


Gsr.aan  Nonsnoiature  Refegen.ce  In  General  ...Section. 


Hexogen 

Knallquecks ilber 

Kollodiumwolle 

Kordit. 

Maliait 

Nitrogelatina 

Kitroglyzerin 

Nitroglyserinpulver 

Nitroglyasrinsprengstoff 

Nitropentaerythrit 

Nltrozellulose 

Nltrozeliulosepulver 

Fentrit 

Pikrinsaure 

Schiosflboiwirtrolle 

Sehiesswolle 

Schlagwettersichere  Spreng- 
stoff 

Schwarzpulver 

Slcherheitsdynamit 

Silberazid 

Sprenggelatine 

Sprenggummi 

Sprengol 

faprongaboff 


Gyclonlte 

Mercuric  I^ulminate 

Guncotton 

Cordite 

Picric  Acid 

Gelatin.  Dynamite 

Nitroglycerin 

Nitroglycerin 

Nitroglycerin 

PETN 

Nitrocellulose 

Guncotton 

PETN 

Picric  Acid 

Guncotton 

Guncotton 

Permissible  Taplosive 
Blaok  Powder 

Permissible  Explosive  (Safety  Dynamite} 

Silver  Azide 

Blasting  Gelatin 

Blasting  Gelatin 

Nitroglycerin 

Dynamite 
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GERM&N  TERMS  (Coni‘d) 


Gormtm  Nomenclature 

Reference  in  General  Section 

T*?tryi 

Tetryl 

Telit 

Trinitrotoluene 

‘Prlultr-  up]  Hanoi 

Picric  Acid. 

Trinitrotoln  l 

Triniirotol  wane 

Trotyl 

Trinitrotoiuone 

Wetter dynarait 

?erraia  sible  Kxplo*iy# 

WPC/8? 

Bsllietito 

Wurfelpulver/89 

Ballietite 

Xyloidin 

Nitrostarch 
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HUNGARIAN  TERMS 


Hungarian  Nomenclature 

»,3ferenco  in  General  Section 

Ai.'iirtoniX"  robbono-anyag 

Ammonal 

Amoniumnitrat 

Ammonium  iixumte 

Amroonaaletrom 

Ammonium 

Ballisstit 

i  j«iliistito 

Chedd.it 

Choddite 

Dinamit 

Dynamite 

Dakota  lttpor 

Black  Powder 

Kottfia  alapanyagu  lopor 

Double-Base  Smokeless  Propellant 

Kordit 

Cordite 

ttobtanP-zaelatin 

Blasting  Gelatin 

Triiit 

Trinitrotoluene 

Trinitrotoluol 

Trinitrotoluene 

Tritolo 

Trinitrotoluene 

Trotil 

Trinitrotoluene 
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ITALIAN  TERMS 


Italian  Nomenclaturo 
Acido  d*  argents 
Acido  di  y?  ’"bo 
Acido  picrico 

n  i*  *.^1  »\*ii 

i>JL  CV  CD^„lv^w4.ww  OJ*  V*w*i*vw 

di  potass io 
Axnatolo 
Ammonal 
Ammonite 
Astraiite 
Azoimide  d'&rgento 
Azoimide  di  piombo 
Balistite 
Gheddito 
Cordite 

Cutone  fulminant e 
DinanrUo 
Ecrasite 
Baplosivo 

Esplosivo  amnio sibil e 
Esplosivo  di  sicureeza 
Fuln&neto  di  mar curio 
Fulmlcotona 
Oclatino.-dir.amLt  e 


Reference  in  General  Section 
silver  Azide 
Lead  A^xdo 
Picric  Acid 

fe> 

V«*w  v»v»  *■  vv 

Amatol 
Ammonal 
Ammonite 
Aatralit* 

Silver  Azide 
Lead  Azide 
Ballistite 
Gheddito 
Ci/rdite 
Guncotton 
Dynamite 
Ecrasite 
Nitroglycerin 
Permissible  Explosive 
Permissible  Explosive 
Mercuric  Fulminate 
Guncotton 
Golatin  Bynnmit'A 


alia  nltroglicerina 
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ITALIAN  TEEMS 

Italian  Nomenclature 

Gelatins  enplosiva 
MDT 

NTtr&to  anrsonlco 
Nitrocellulose 
Nitfdgelatina 
NitrogWeerina 
Olio  detonante 
Olio  esplooivo 
Pentrite 
Pertite 

Picrato  amraonico 

Polvere  a  base  di  nitro- 
cerina 

Polvere  nera 
Siloidina 
Stifhfito  i':.  piombo 
T-h 

Tetrile 
Tetryl 

Tolite 

trlmet llentr initroaiuina 
Trinitrofenolo 
Trinitroresorcinatc  di  piowbo 
Trinitrotoluene 
Trinltrotoluolo 
Tritolite 
Triv.ilo 


(Coat'd) 

Pofercaoe  in  general  Seotion 

Blasting  Gelatin 
Tric'ite 

Ammonium  Nitrate 
Nitrocolluloscj 
Gelatin  Dynamite 
Nitroglycerin 
Nitroglycerin 

Nitroglycerin 
PSTN 

Picric  Acid 
Explosive  D 
Nitroglycerin 

Black  Powder 
Nitroutarch 
Lead  Styphnat® 

Cy  donate 
Tetryl 
Tetryl 

't 

Trinitrotoluene 
Cyclonite 
Picric  Acid 
Lead  Styphnate 
Trinitrotoluene 
Trinltro*  oluene 
Gccwpocitio.;  13 
Trinitrotoluene 
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JAPANESE  TERMS 


Japanese  Nomenclature 
Amraonyaku 
Angayaku 
(jhakatusuyaicu 
Chanayaku 

Al  V>  **  >*>* » , » 1  ~  • 

tmu 

Chikka  Namari 

Chikkaen 

Ennoyaku 

’iaal-oyaku 

H2Kongo 

Haensosanbakuyaku 

Hsishoku/aku 

Ktdyaku 

Karitto 

Keyakl 

Kiri  No.  1 

Kiri  No.  2 

Kiri  No.  3 

Ko-Shcsn  Bakuyaku 


L*Shoan 

Nigotanyakr 

ftnayaku 

Oshiteuyaka . 

0,jhiyaku 


Reference  in  General  Section 
Ammonium  Nitrate 
Angayaku;  «tl80  Cd^positiyn  B 
Trinitrotoluene 
Chanayaku 
Cha'dyaku 
Lead  Azide 
Lead  Azide 
Enrmyaku 
lint  cy  aim 

'Type  >8 
Type  88 
Haishokuyaku 
Dynamite 
Carlit 

Special  Ammonia  Gelatin  (sfcJ  tinder  Dynamite) 

Ammonia  Gelatin  (see  under  Dynamite) 

Ammonia  Gelatin  (see  under  Dynamite) 

Ammonia  Gelatin  (see  under  Dynamite) 

Permissible  Ez^plocive  (actually.  Lor 
Density  Permissible  Dynamite) 

Permissible  Explosive  (actually.  Low 
Density  Permissible  Dynamite) 

Composition  B- 

Russian  Alloy 

Gsnitsuyakuj  aloe  SoryosiVicn  C 
Oshtyaku 

15- 


JAPANESE  TERMS  (Gout ''cl) 


R efereno g  In  General  Section 


5shokuyakv 

Otsu-B 

Pentoriru 

Raiko 

Sakura  No*  1 

Sskura  No.  2 

Seigaita 

Sliimoae  Bakuyaku 

Shin-Kiri 

Shir.kyoryoku 

Shin-Toku-Shoan 

Shoan 

Shoan  Bakuyaku 
Shoan  Bakuyaku  No.,  101* 

Shoan  Bakuyaku  No,  201 

Shooiyaku 
Shotoyaku 
•Shouyaku 
Take  No.  1 

Takp  No.  2 

Take  Ho.  3 


Picric  Acid 

Otsu-B 

Pentolite 

Mercuric  Fulminate 
Gelatin  (see  under  Dynamite) 

Gelatin  (see  under  Dynamite) 

Type  97 
Picric  Acid 

Ammonia  Gelatin  (see  under  Dynamite) 


Ammonia  Explosive  (:ioe  under  Dynamite) 

Permissible  Explosive  (actually. 
Permissible  Ammonia  Dynamite) 

Permissible  Explosive  (actually. 
Permissible  Ammonia  Dynamite) 

Shoan  Bakuyaku 

Permissible  Explosive  (actually. 
Permissible  Ammonium  Nitrate 
Explosive) 

Permissible  Explosive  (actually. 
Permissible  Ammonium  Nitrate 
Explosive) 

PETN 


Amatol 

Cyclonite 

Special  Am.v,onia  Gelatin  (ace  under 
Dynamite) 

Special  As^-.oni  a  Ir  (see  under 
Dynamite ) 
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Special  Ammonia  Gelatin  (see  under 
Dynamite) 


JAPANESE  TERMS  (Cont'-d> 


Japanese  Nomenclature 

Taa-O-Yaku 
Toku-Shlraujne  No*  1 

Toku-Shiravune  No  2 


Reference  In  General  Section. 


C;rclonite 

Permissible  Explosive  (actually, 
Peritlsaible  Gelatin) 

Permissible  j&plosive  (actually. 
Permissible  Gelatin) 


Type  1 
Type  92 


Type  1 

Type  92 1  id  so  Trinitrotoluene 


RUSSIAN  TERMS 


Russian  Nomanclature  Reference  in  General  Section 

a— — —  •>—«»«  mmtm wm—atmmmm m *mm ■  »a> »^w» y ra 


A 

Almatr-ii 

AjiMarp:ar 

Amatol 
Am&to  K 

Arnnokcil 

Asimokchj! 

Amvosaj? 

Ammonalmatrit  No,  98 
AiafOHaj&i&xpHT  N?  98 

Ammoniinaya  selitra 
AmtcHwiiHaa  Cejrarpa 

Amraonit 

Ammohht 

Ammonit-sudrouit 
AirvroHHT  -  ry^  poH;<?  r 

Ansrionpek 

AioroHneK 

Ammontol 

Auuobtojs 

AT 

AT 

Azid  svints* 

Asktjpc  OBKHqa 

Az Ido-t ener os sovaya 
AcH^o-reHepocooBaw 

Azotno-lri .slyi  ammonli 
Aootko*»khc^hN  auwonaS 


Amatol 

Almatrite 

,Vmatol 

Ammokcil 

juaiuou&x 

Ammonalmatrit  No.  ?8j  see  also 
Almatrit 

Ammonium  Nitrate 

Assionite 
Ammonit-jsudronit 
Ainmonpok 
Russian  Mixture 

Amatol 

Tiead  Azide 
Azido-t eu .jr os sovaya 
Axmonium  Nitrate 


Belaya  am  is1 
fcejiaa  ruo oi, 


Belaya  ames* 


RUSSIAN  TERMS  (Cant’d) 


Russian  Nomenclature 


Belit 

EejiHT 

3ezdv®nyi  porcjUi 
EesflUMHuff  ifopox 

Bozopasnoye  vzrvvchatoye 
veshchestvo 

EooonacHoe  sspiroxaToe 
BemeoxBo 


Refer anno  In  General  Soot ion 

Belilte 

Sacha less  Prcp&'lsnt 

Permissible  Explosive 


Chdrnyi  porokh 

TlepjfiHM  nopox 

Black  Powder 

Dinand'i 

flKHaiiHT 

Dynamite 

Picaroon 

Pynamon 

TtHHaMOH 

Ekrazit 

EKpe.BHT 

Ecrasite 

Franteiizakaya  ernes1 
•JpaHnyooicaa  cue  01. 

French  Mixture 

Oh 

r 

Cycloniie 

Ohekaoghen 

TeKcoren 

Cyclonite 

Gremuchaya  rtut’ 
rpeasyxaa  pryrh 

Mercuric  Fulminate 

Gremuche-rtutnaya 

I’peuyxe-pTyrHan 

Grannie  he-rtutnaya 

Gremuchii  studen’ 
TpeuyviiN  oTyaenb 

Blusting  Gelatin 

Qrizutin 

rpneyxHH 

Gelatin  Dynamite 
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RUSSIAN  TERMS  (Cont’d) 


Russian  Scmfineln.tnre 


Reference  in  general  Section 

ii  t  i  i  i  ■  — ■  m  mm  i  —n— 


K-l  splav  K-l  Mixture 

K-1  cn,«aa 

K-2  splav  X-2  Mixture 

K-2  cnJias 

Kalii  Nit r at  Potassium  Nitrate  (in  Appendix  I) 

Itajratt  HiixpaT 

Kaliialaatrit  No.  55  Kaliial&atrlt  No.  55,.  see  also  Almatrit 

KriJiis  HavXJ&ar. pav  «?  55 

Xhlopchatobumazhnyy  porolch  Guncotton 

Xxon^aTotfyKP.JKHMS  nopox . 

K'olloksllin  Nitrocellulose 

Kojtjiokohxhh 

Komblnlrorannaya  aside-  Korabinirovannaya  azido-tetrilovnya 

tetrilovaya 

KoMdHHHpOBaHHafT  aoH/jo- 
TOTpiMOBan 

Kcrdit  Cordite 

KopflHX 

Krupnozernietyi  T^rge  -grain  (black  powder) 

KpynHoaepHHCTKS 

Helkozernistyi  SP‘2ll-gra?n  (black  powder) 

Me^KoeepHPioxNtt 

Nakol!naya  sines'  Nakol’naya  siues* 

Watriialmatrit  No.  19  Natriialsaatrit  No.  19j  a©  also  Almatr.it 

HaTpMMa.5itaxpKT  W?  19 

Nitrcglitsorinovyye  porokh  Double-Base  Smokeless  PropeHanbj 

HHTporJinnepsiHOBHe  nopox  see  also  Propellants,  foreign 

Nitroglitserin  Nit  roglye  ex-in 

HHTpcrvrar.eptfn 

Nitrocellulose 


Kitrctselulo ia 
Hprrpouer^.’tooa 
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RUSSIAN  THUS  (Conk’d) 


Russian  gg-.nanclat.nre  Rnforenc-?  in  General  Section 


Oksilikvit  Liquid  Oxygen  Explosive 

Okch^ikkbht 

Fikrit  3rr.:c.nia  Expl^siva  D 

IlHKpHT  SHUOHKa 

rikrijiovaya  ki Biota  Picx‘lc  Acid 

IliascpHHOBan  KHo^toTa 

Pifcrinovcki slyi  awmonii  Explosive  D 

IlHKpimOBOKHC-U*l!  aUMOHnH 

Pirokollodion  Hitrocelluloue  (of  N) 

IlHpOKOAttO^nOH 

Plroks.ilin  Nitroc cllulm? «  (c£  12^  K  cr  above) 

IlhpOKC  VfJIHH 

Plroksilin  No,  1  Nitrocellulose  (of  12  to  13^  N) 

IJHpOKCHJIHH  N?  1 

PirokBilin  Ho.  2  Nitrocellulose  (of  1#  H  and  above) 

H'zpozcz.'ssz  5?  2 

Piroksilinovyye  porokh  Single-  Base  Ssokeloss  Propollant; 

n»tpoKOHv>iHHOBHe  nopox  see  also  Propellents,  Foreign 

Flfcsticbeakii  dinamit  gynamlte  (plastic) 

IlJiaoTkHeoKH8  flHHavwT 

Rusakaya  ames’  Russian  Mixture 

PycoKan  cueofc 

Ruskii  splav  Russian  Alloy 

PyCKH ft  OTJJIRB 

Shodlt.  OUeddite 

ffieftKT 

Stifnat  pwiatsa  Lead  Styphn&t* 

CTHifmar  obrhic© 

Stv.denlatyl  dino:lt  Qolaiin  Dynaidte 

CTyuexHOTKufl  tfffHauHT 
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RUSSIAN  TERK3  (Cont'w 


Rnaelan  Nomenclature  Rfefecenoo  in  CcnareJL  Seotior 


T 

TEN 

^  . ‘  . . . 

Totraaritritol  nitrat 
TerpaBpiiTpMTOjr  EHTpaT 

Tetratain 

Terpamm 

Tetril 

TerpM^r 

Tetritol 

TexpHTOJi 

TORS 

THPC 

Tol 

Toji 


fr  ird.tr  otoluenr 
PETN 

.!'Kw<**oe  ’  —  •  ■*'y  '"**  •  "v*®s5j8^ 

PETN 

Tatracene 
Tetryl 
Tetrytol 
Lead  Styphimt© 
Trinitrotoluene 


iTinitrorezortsinat  svintsa  Lead  Styphnate 
TpHHHrpopeaopuHHaT  OBHHtja 


Trotil  Trinitrotoluene 

TpcTH.t  - 

Vzryvchatoye  veshchestvo  Explosive  Substance  (nc  entry  in  the 

BopHB^aToo  semeoTBO  General  Section) 

Zylyl  (Ksilil)  Trinitrosylene  (in  Appendix  I) 

KOH.IHJt 
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SPANISH  TERMS 


Spanish  Noii&nclature 


Aeoite  explosive 
Acidc  cie  pla+ 


icido  picrico 

Algod<5n  polvora 

Amatola 

Amonnl 

Amonita 

As tr slit a 

Balistita 

Cheddita 

Cidonita 

Cordita 

DliUiirdta 

Dinamita  goma 

Eerasita 

Explosive  aprobade 
Explosivo  autorizado 
Explosive  de  nitroglicerina 
Explosivo  de  seguridad 
Fulinimto  de  mercur.io 
FuJjn-lrato  maroOrico 
GeIat:Lna  deton  into 


Reference  in  General  lection 
Nitroglycerin 
Silver  Azide 
Lead  Azide 
Picric  Acid 
Guncotton 
Amatol 
Ammonal 
Ammonite 
Astralite 
Balli8tite 
Cheddite 
Cyc.lonit'' 

Cordite 
Cynamite 
Blasting  Gelatin 
Ecrasite 

Permissible  Explosive 
Permissible  Explosive 
Nitroglycerin 
Permissible  Explosive 
Mercuric  Fulminate 
Mercuric  Fulminate 
Blasting  Gelatin 
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SFAOTSR  TERMS 

(Coni’ d' 

Sncnich  Nomenclature. 

Reference  in  General  Section 

Gelatine  dLnwiita 

Gelatin  Dynamite 

Gelatina  explosiva 

Blasting  Gelatin 

Hexdgeno 

Cyclonit 0 

iiitrato  tuuonico 

Asaiiodu^  ;*.j.vrate 

Uitroalmidon 

Nitroetarch 

Niti’oc  olulo  es 

Nitrocellulo  se 

Nitrogelatina 

Gelatin  Dynamite 

Nitroglicerina 

Nitroglycerin 

Nitruro  de  plat  a 

Silver  Azide 

Nitruro  de  plomo 

Lead  Azide 

Pierato  amonico 

Explosive  D 

Piroxilina 

Nitrocellulose 

P^lvora  de  base  urioa 

Single-Base  Smokeless  Propellant 

Polvo.ra  de  dofole  baae 

Dcrb!e*-Bv.~e  Smokeless  Propellant 

Polvora  nsgra 

Black  Powder 

Polvora  nitroc-elulosica. 

Single-Base  Smokeless  Propellant 

Tetranitrometilanillna 

Tetryl 

Tetryl 

Tetryl 

Tollta 

Trinitrotoluene 

Trilita 

Trinitrotoluene 

Trinitrofonol 

Pi.cric  Acid 

Trinitrotoluene 

Trinitrotoluene 

Trinitrotoluol 

Trinltroto‘l','.K 

Trinitror*  xcrcina  plumndR 

Lead  Styphnate 

Xlloldirrfi 

Nitro starch 

IV.  jlPrESlAtCES 


Bawuan'A  ami.  ■  .jr. 


APPENDIX  I 


INDEX  OF  EXPLOSIVES  COIvSTI-U.INTS 


Material 

— >e*  ■(■!—' — — «  t 

Acordi.^6 

Diphenylurea 

Acetone 

Activated  Charcoal 


Uses 

Propellant  stabilizer. 

Solvent  in  explosives  production. 
See  Charcoal. 


Aluminum 


Ammonia 


Ammonium  Chloride 
Sal  Ammoniac 


Component  for  high  explosives, 
primer  and  pyrotechnic  compositions. 

Raw  material  for  ammonium  nitrate, 
explosive  D,  ammonium  chlorate,  and 
ammonium  perchlorate- 

Permissible  gelatin  dynamite  component. 


Ammonium  Nitrate 


See  GENERAL  SECTION. 


Ammonium  Oxalate 


Ammonium  Perchlorate 


Antimony  Sulfide 


Bagasse  Pith ...  . 
Balsa  Meal 
Barium  Nitrate 


Permissible  dynamite  component, 
blasting  explosive  dehydrating  agent. 

Detonating  composition  component}  oxidizer 
for  solid  rocket  propellants. 

Component  in  percussion  pricer  compo¬ 
sitions. 

Absorbent  in  permissible  explosives. 

Absorbent  in  permissible  explosives. 

Component  in  Masting  explosives, 
percussion  pr'  \er  compositions, 
some  propellant. ,,  and  pyroteobnio 
compositions c 


1CJ 


explosives  cotiMrmms  (cmt'a)' 


Materiel 
Bai*ium  Peroxide 

Benzene 

Binltrotoluene 

Butyl  Ricinoleate 

Calcium  Carbonate 
Chalk.  Precipitated 

Calcium  Silicide 

uaiip.ior 


Ur.  oo 

Priift5.ii;;  and  tracer  composition 

ooii  ::ttj(ienh» 

Haw  material  for  n itr obenzene •  See 
.also  GJvJ ER  Ah  SECTION  under  Aromatic 
Nitro  Compounds  >  . 

Inpoi’rert.  reference  to  Dinitro toluene  (cos)* 
Propellant  deterrent  costing. 

Explosives  stabilizer  and  neutralizer. 

Component  in  detonating  and  priming 
compositions. 

Dosensitiser  fer  blasting  gelatin. 


(.'arbazole 

Diphsnyliraide 

Carbolic  Acid 

Carbon  Black 

Caustic  Soda 


Cellulose 

Centralite  I 
Biethyldiphenyluroa 
Diphenyldiethyluroa 
Ethyl  Centralite 
MollHe  J 


Centralite  II 
Pimethylciiphenylurea 
Diphon/1 dimethyl urea 
Methyl  Centralite 

Chalk,  Precipitated 

Charcoal 

Activated  Charcoal 
Wood  Charcoal 


Propellant  otabilizer. 

See  Phenol . 

Absorbent  for  liquid  oxygen  explosives. 

Ingredient  in  processing  wood  pulp  or 
cotton  lirterc  for  cellulose. 

Paw  material  for  nitrocellulose. 

Stabilizer  and  detorrent  for  propellants. 


Stabilizer  and  deterrent  for  propellants. 


See  Calcium  Carbonate. 

Component  fer  black  pc:/»?'\:  vi.i  some 
industrial  explosivoo, 
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INDEX  OP  EXPKSXVES  CONSTITUENTS  (coatM) 


Material 

Chile  Saltpater 

Copper  Aaotylide 
Cuprous  Acatylido 
Cuprous  CarWio 

Cor  nil  balk  Fibh 

Cotton  Lint or s 

Cresol 

Craesylite 

Tr-initiocresol 

Cuprous  Acetylide 
Cuprous  Carbide 
Dibutylphthala  be 

Dietliyldiphenylurea 

Dimethyldiphenyluroa 

Dinitrobenzene 

DKB 

Dinitrochlorbonz  ene 

Dinttro^Lycol 

Dinitromonoctilorhydrin 

DiuLtrophenol 


paep. 

See  Sod’uwi  Nitrate  » 

Ignition  composition  for  commercial 
elsctric  detonators* 


Absorbent  in  permissible  explosives. 

Raw  material  for  cellulose. 

Raw  material  for  nitrocresola. 

Rarely,  a  component  for  bursting 
charge  compositions*  5e*  also 
QEfflERAT.  SECTION* 

See  Copper  Acetylide* 

See  Copper  Ac6*cylitle* 

Propellant  deterrent,  plasticiser, 
and  flash  reducer* 

Seo  Centralite  I. 

See  Centralite  II* 

Industrial  explosives  component,  See 
also  GENERAL  SECTION  under  Aromatic 
Nitro  Compounds* 

Chlorate  explosives  consonant; 
also  production  of  dinitropbenol, 
triniiroanisol,  hexite.  See  also 
GENERAL  SECTION  under  Aromatic  Nitro 
CorapoundsT~  ” 

See  Nitro glycol* 

I-ov-freezing  dynamite  component  • 

Bursting  ci»arge  component  ''with 
pioric  acid).  See  also  GENERAL 
SECTION  under  Aroiatio  ffitre  " 
Compounds* 
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BTDE5C  OF  LXPLCSi’vEo  CONST u'UiiTiii  (cont’d.) 


Material 


Dlnitrcniput!Kij,6ii(i 


Dlnitronylene 

Diphonylarntne 

Diphenyldietbylurea 

Diphftrwldiiaetnylurea 

Diphenyliraide 

Diphenylurea 

MB 

MT 

Ethanol 

Ethyl  Alcohol 

Ethyl  Alcohol 

Ethyl.  Centraiite 

Ethyleneglycol  Dinltrute 

Ethyl.  Picrate 

Flowers  of  Tin 

Formaldehyde 

Glass  Powder 


Jsca 

Permissible  explosives  ingredient; 
rarely,  component  of  bursting 
charges.  See  also  GENERAL  SECTION 
tinder  Aromatic  Nitre  Compounds. 

Propellant  deterrent #  cooling  agent, 
and  <  .il  sAtniscv;  component  in 
pciiuispible  ex.plo3ive3j  chlorate 
explosives,  and  propellants.  See 
also  GENER  AL  SECTION  under  Aromatic 
Nitre  Compounds.  ” 

Component  ir.  pome  i;uu-*free*ing  dynamites. 
See  also  GENERAL  SECTION  under 
under  Aromatic^itro  Ccnooccads. 

mmmmrnm  <r  —  ■»«  ■  ,m  —  - . -  — -  -- — ■  -  —  i  i 

Propellant  stabilizer. 

See  Central it o  I. 

See  Centraiite  lie 

Soe  Carbazole. 

See  Acardito. 

See  lUnltrobenaene. 

S«e  Binitrotoluene. 

Solvent  in  explosives  production. 


See  Ethanol. 

See  Centraiite  I. 

See  Nitroglyccl. 

See  Trinltrophenetole. 

See  Tin  Dioxide., 

Raw  material  for  cyclonite. 

Componont  in  percussion  .a*,  compositions. 


INDEX  OF  BCPLOSIVliS  OONSTriTJEHTS  (coat » a) 


Material 
Glycerin 
Glycol  Dinitrate 
Graphite 


Pees 

Raw  material  for  nitroglycerin* 

S  n  Nitroglycol. 

(Raze  for  propellant  grains  j  explcfeivos 
binder  and  lubricants 


Hcxarcathylenet etramin  e 


IntciTiedlate  product  in  the  aanufacture 
of  cyclonite. 


H examine 

Hexanitrodiphenyl 

HeranitrodiphenyianriLne 

Hexanitr-wul  jgheryloxide 

Hexanitrodiphenyl  Sulfons 

Hoxanitrodiphenyl  Sulfide 
Pioryl  Sulfide 

Hcxanltromannits 

Hcxsrd.tr  omannltol 

Htcdl 

Hajdte 
H examine 

Hextoitrodlphenylsmlna 

Hertt 

India  Saltpeter 

Lead  Dioxide 
Lead  Cbdde 
Lead  Peroxide 

Lead  Oxide 

Lead  Peroxide 

Lead  Stewatui 

Lead  Sulf ocjjj. 

Lead  Thiojcj.  mate 


See  Merit e. 

Detonating  composition  comoocvsntj 
f  iae  Haxite. 

Detonating;  composition  component,. 


Detonating  compo«ition  cosrpoti'.'nt . 


Component  in  some  bursting  charges 
a:rd  detonating  compositions. 

See  Madnltol.  H extol t rate. 

See  Mwmitcl  Hexsnitrato* 

See  HexLte. 

Priming  oonpositioo  component*  See  also 
GENERAL  SECTION.  Formerly  used  by 
Japan  In  soma  high  explosive  compo- 
sitions* 

floe  Potassium  Nitrate* 

Detonating  composition  oxldlaar* 


See  Load  Dioxide* 

See  Lead  Dioxide* 

Fuel  in  solid  propellants* 


Fritter  composition  component* 


laasi;  cp  explosives  ccwsTiruErs  f  coat'd) 


ItatoviaT 

Lead  Tidccyaiiate 
Magnesium 


Magnetite 

Manganese  Dicod.de 
Manganese  Peroxide 
Pyrolusite 

Manganese  Peroxide 

Mannitol  Hexanitrate 
Hexanitroraaniiite 
Hexanitromannitol 
Nitromannite 

Mercurous  Azide 
Mercury  Azide 


Mercury 


Mercury  Azide 

Methyl  Centralite 

Mineral  Jelly 
Paraffin  (soft) 
Petrolatum 
Petroleum  Jelly 
Vaseline 

Mirbane  Oil 

Mixed  Acid 
Nitrating  acid 

Mollite 

Mononitrobenzene 
Mirbane  Oil 
Nitrobenzene 
Oil  of  Mirbane 


Doan 

See  lead  Sulfocyanaie. 

Component  in  tracer  and  incendiary 
compositions;  pyrotechnic  con^po- 
sitiens. 

Incendiary  composition  component* 

Detonating  composition  component; 
pyrotechnic  con$>ositiona. 


Sea  Manganese  Dioxide. 

Mercuric  fulminate  substitute  in 
priming  compositions*  See  a Isa 
GENERAL  section* 


Initiating  composition  component. 


Raw  material  for  mercuric  fulminate 
and  mercurous  azide. 

See  Mercurous  Azide* 

See  Centralite  II. 

Desensitizer  and  flash  reducer  in 
propellants  and  high  explosives. 


See  Mononitrobenzene 

Mixture  of  nitric  and  sulfuric  acids, 
used  in  nitration* 

See  Gontral.it*  T„ 

Propellant  and  blasting  explosives 
component.  See  also  GENERAL 
SECTION  under  AromatioTMitro 
Compounds* 


INDEX  OP  EXPLOSIYRS  CONSTTfl,nEKTS  (oont'd) 


Material 

Mononii-ronaphth  al«  uis 
li  itronaphbhalone 


Mononitrotolv  me 


Naphthalene 


Nitrate  of  Potash 
Nitrating  Acid 
Nitric  Acid 


«  x ur  o  teiiS  ei-'ie 


Uboc 

Conponr-nt  of  some  bursting  charges 
(tilth  picric  rrid).  See  al;;o 
GENERAL  SECTION  under  Aromatic- 
Vitro  Cc~onnd~. 

CompO'ient  In  low-freezing  dynanit cc, 

V» acting  -.^.Lorivcs,  03  a  plasti¬ 
cizer.  See  also  GENERAL  SECTION 
under  Aromatic  Njtro  Compomd^.,  ” 

Raw  material  for  mitronaphthalenes.  See 
also  GENERAL  SECTION  under  Aromatic 
llitro  Compounds . 

See  Potassi’im  Nitrate. 

See  Mixed  Acid. 

Raw  material  used  in  the  production 
of  explosives  (usually  in  mixed 
acid) • 

See  Mononltrobencenc. 


Nitroglycol 
Dinitroglycol 
Ethyleneglycol  Dinitrate 
Glycol  Dinitrate 

Nitromannite 

NItromethane 

Nitronaphthalene 

N itrosoguanid ins 


Oil  of  Mirbanw 


Paraffin 


Perchlorate  of  Potash 
Perfluorourea 


Component  in  permissible  explosives 
and  lot-freezing  dynamites. 

See  Mannitol  Hexanitrate. 

See  Tetroniti’cme thane. 

See  Monontiv **onaphthalene* 

Component  in  percussion  priming 
compositions. 

See  Mcnonitrobenzene. 

See  Mineral  Jolly* 

See  Potassium  Par chlorate. 

Oxidizer  in  eolid  " ocket  propellants* 
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INKS*  OP  EXPLOSIVES  OOMSTTL’iJF?^?.  (cont‘d) 


Material 
Petrolatum 
Petroleum  Jelly 
Petroleum  Oil 

Phenol 

Carbolic  Acid 

Phthalatea 

Picryl  Sulfide 

Pclypetrinaorylate 

Polysulfide  Rubber 

Polyurethanes 

Potassium  Chlorate 

Potassium  Nitrate 
India  Saltpeter 
Nitrate  of  Potaeh 
Prismatic  Saltpeter 
Saltpeter 

Potassium  PerchlOrntw 
Perchlorate  of  Potash 

Potassium  Sulfate 

.4  ;  •  «  «  •  • 

Pyrolusite 
Soda  Ash 

Sal  Ammoniac 


IJocb 

See  Mineral  Jelly*. 

See  Mineral  Jelly* 

Explosives  binding  agent* 

Raw  material  for  nitrophsnoln.  F.ee 
also  OEKERAI  SECHO-v:  under  Aromatic 
Mitro  Compounds* 

Fuels  ir.  solid  rocket  propellants* 

See  Hexanitrodiphenyl  Sulfide* 

Oxidizer  in  sclid  rocket  propellents* 

See  Thj.okol  Polymer, 

Fuels  in  solid  rocket  propellants. 

Oxidizer  for  priming  compositions* 

Component  in  black  powder  and  pyrotechnic 
compositions;  oxi diner  in  solid 
rocket  propellants* 


Component  for  primer  compositions, 
chlorate  explosives,  and  pyrotechnic 
compositions;  oxidizer  in  solid 
rocket  propellants • 

Primer  composition  component. 

tiee  Potassium  Nitrate. 

See  Manganese  Dioxide* 

Ingredient  1*  'processing  wood  pulp 
or  cotton  listers  for  cellulose. 

See  Ammonium  Chloride 
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INDEX  OF  EXPLOSIVES  CCNST1Y3SNTS  (coat’d) 


fta.iarie.1 

Salt 

Saltpeter 
Saltpeter,  CMle 
Saltpeter,  Prismatic 
Silver  Acetylide 
Silver  Permanganate 
Sodium  Bicarbonate 
Sodium  Chlorate 

Sodium  Chloride 
Salt 

Sodium  Hypoaulfite 

Sodium  Nitrate 
Chile  Saltpeter 
Saltpeter 

Stannic  Oxide 

Strontium  Diox3.de 
Strontium  Peroxide 

Strontium  Peroxide 

Sugar 

Sulfur 

Sulfuric  Acid 

Tetranitrcwetlun© 


See  Sodium  Chloride* 

S *  ’•  Potassium  Nitrate,  Sodium  titrate* 

See  Sodium  Nitrate* 

Potaosi’ua  Nitrate. 

Detonating  rontpoeiticn  component . 

Primer  composition  component* 

Blasting  explosives  cooling  agent. 

Explosives  and  pyrotechnic,  composition 
oxidizer. 

Permissible  explosives  brisance 
reducer* 


See  Sodium  Thiosulfate. 

Component  in  black  powder,  blasting 
powder,  permissible  explosives, 
ammonia  (dynamites,  and  pyrotechnic 
compooit.ictVj  |  oxidizer  in  solid 
rocket  propellants. 

See  Tin  Dioxide. 

Component  in  tracer  and  other  pyro¬ 
technic  compositions. 

See  Strontium  Dioxide. 


See  MTO  SECTION  under  Su^ar 
Nitrates.  ~  ~ 

Component  in  black  powder,  some 

dynamites,  pyrotechnic  cocpoaitionsj 
raw  material  for  sulfuric  acid. 

Component  of  mixed  acid  used  for 
explosives  production. 

Component  in  detonating  composition-  • 
iind  bleating  explosives. 


INDEX  OF  EXPLCDITES  CONft-l-rU&fS  (oont'd) 


.Material  . 

Thick ol  Polyr  -r 
Polysullide  Rubber 

Tin 

Tin  F-’i  oxide 
Flowers  of  Tin 
Stannic  Oxide 

TUB 

Tim 

TNX 

Toluene 


Trinitroenisol 


Trinitrobemene 

T!id 


T* initrocre  eol 

Trinitronaphthalene 

TUN 


Trinitrophenct^lw 
Ethyl  Picrate 
Trirdtrophenyl  ethryiet  her 


Trinitrophenylethylisthar 


Ti'oc-fl 

?ue3.  in  solid  rockot  propellants. 

*  *  ,  ,»»  uw  Jr OQiir.^r  / 

Propellant  Dash  redacer. 


See  Triniti‘0b6rizene«. 

See  Tr initronaphth  si  ene  „ 

Sec?  Trirdtroxylena. 

Raw  material  for  nitroioluenes.  See 
also  GENERAL  SECTION  under  Aromatic 
Kitro* Coapounda . 

jdooster  charge  component.  See  also 
GENERAL  SECTION  under  Aromatic 
17s  tro  - 


Host  powerful  of  the  aromatic  nitre 
compounds  *  but  too  difficult  to 
prepare  except  indirectly  from  TNT. 
which  jsakes  its  production  inirease« 
able.  It  can  be  used  as  a  high 
explosive * 


Sea  Creasylite* 

Stabilizer  fer  smokeless  propellants. 
See  also  GENERAL  SECTION  under 
Aromatic  H^o^ompounis  ■. 

Booster  and  bursting  charge 
component.  See  also  GENERAL 
SECTION  under  Aromatic  Nitre 
Soinpoundg . 

See  Trinitrophenctole * 
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imm  OF  E3CPI/5SIVES  COCSOTJEJSS  (oont’d) 


Materia? . 

■  ■■  r>  -  -•* 

Trinitvoxylen  » 

«swr 

Vaseline 
Vegetable  Heal 

Wood  Charcoal 
wood  Palp 

Xylen® 


I?aC3 

Component  in  bursting  charg"-*  {with 
m!-:r  find  ammonium  nitrate).  S«o 
a'Vso  GSMEclA-T  SKOTIOK  under  Aromatic 
Nli-,ro"ppwpc»nnda  . 

fic-i  Mineral  --clly* 

See  Bagasse  Pith*  Balsa  Menl$  Cornstalk 
Pith. 

See  Charcoal. 

Absorbent  for  nitroglycerin  In 
dynamites;  rau  arterial  for 
cellulose. 


•*  varc-es  u£  Kiaas  Appiratna. 

Ars«naCL  App ar?&33 


Ifetil  it  v  established  idiicb  israier  of  pi  cranio  acid  is  in-rolled, 


IFPEKDIf  II  (ceailnosd) 


*  r  Picric  Add 


musm.  ii 


X* 

<x> 

f0 

f.  s 

St 

« 

*> 

$  t 
St 

sC'O 

vw> 

r*  <v 
*-r~ 

H  H 

HH 

**  © 

©  © 

O'tA 

ds 

^  i>- 

vOnO 

nC  vO 

8 

V 

2 

s 

I  8 

41  M  O. 

*55  h  H 


.  •  •  »  * 

-3  to  oj  -3 

-3-3  \A  3 


S  i  a  : 

8 

$  2  »  : 


5  ^  d 

1 1  I  | 

I  I  s  I 


I 

« 

! 


180 


•uRAPHX 


Ahordeon  Proving  Uroana,  Aberdeen.  Maryland,  the.  Ctr' (nance 
Fundamentals  of  Explosives,  li«3.  and  ^ore^  ytt  ST*  ^-VrlOCt-l 
JimvaLr 7  19? 3- 


;>■  uool. 


Bebio,  Jules® 


Manual  -ni:  Explosives, 
•g  Agent.:! .  It..  w  Yorki 


M-U  itar/  Pyrct '  chnicg  _  and 
Tuft  KacVdiliSrc  siiip£7.yj“i9l»3 


6 


Brady,  r sorgo  3.  Mntrriftj.g  Ilaivibopk,  7th  edition.  Now  York: 
KcGraw-nill  Book  Company7",  ’  '^nc,  /  19^1* 

Brunswig,  S«  Explosives ,  Translated  and  annotated  by 
Charles  E.  Mum-on  and  Alton  L,  Kibler,  1st  ecition,  Hew  York; 
John  Wiley  and  gens*  1912, 


Castilla^  Spanish  and  English  Technical  Dictionary,,  2  Volumes. 
New  Yorks  Philosophical  Library,  19>S^ 


Chemukin,  Adolph  E. ,  editor.  The  EngileVRussia-fi  Technical 
Dictionary,,  Moscow?  The  State  Theoretical  Publishing  House;  193k* 

Cchen,  Jerome  B«  Japan’s  Economy  in  War  and  Reconstruction. 
Minneapolis :  Uni’/onVityljx  Minnesota  Press.  lPli'^T**"’ 


Colver,  Edward.  High  Explosives.  New  York*  D.  Fan  bos and 
Company,  1918*  ~ 

Combined  Intelligence  Objectives  Subcommittee,  5srs.cn  Practice 
and  Experience  in  Filling  Hivh  Er-losiven*  IteaTKoT  2,  ~  ~ 

File  No.  X2&I¥E%Gl 

Cook,  Melvin  A*  Tha  ociencs  of  High  Explosives.  New  York* 
Heinhold  Publishing  Corporation"  19pB.  "  - 


Davie,  Tenney  Lombard.  The  Chemistry  of  Powder  and  Explosives. 

2  volumes.  New  York*  JoTm~Wiley  and*  Sons ,  IncT,  1#53 . 

De  Vries,  Louis.  Englinh~Germ?n  Technical  and  Engineering 
Dictionary.  1st  edition.  'fi ew"  Yorki  McGraw-Hill  Company, 

Inc,,  195E. 

Denti,  Rmxzo.  Italian-Engllsh  Encrlish-Itolion.  Technical  Dictionary. 
2nd  edition.  MUant  Uirico  Hoepli  Publisher,,  195TT 

Duke  University,  Durham,  North  Carolina,  Ordnance  Entriaeering 
Handbook  ut'flce.,  Qlougsry  of  Ordnance  Tprma,  Preliminary  edition, 
W,  W«  Mclxcr ,  editor,  u ur.o  1939* 


Ket bridge,  Julius  0.  French-Englieh  and  Kn.  xlJi-French  Klrtionary 
of  xeciu:  '.pal  Terms  and  Phrases .  New  ± oi  ks  *  Tie  Wilson  Company, 

Zi »  d.~*  ”  —  - 


iei 


tfarsho.-.  -bur-  01  ..l;r  unary  of  Explosives.  Phil*::. 
P..  FilflV  'a  Son  and  Company, 


Moyer,  i  ’.  >  The  S’;  •.  i'  c_  of  /V/olcniivv  :;a  Ari_  Intro  ••  net. 

^oiv  •~l  ry  /Trcda  ‘s^TAwd^u”  Hew  York '“'Bi 

'*  |  *■  •■  *«-  -  -■>•*-  . 

■•'“  ■«'  «»■  -•».»  „•  J  X  '  '  J  L 

Moder.  r  .  •"  ..  vr  "  >i’  Mtl  •  .j  1-  td'i; ..  ,  .i; 

-paper  gi t •• r.  loot-*,  e  in  the  Ammunition  XrHiiing  >.iu  -v  :a 
Officers  rs  atinny  Arsenal.  Ordnance  Corps,  21  ■  •>»  ir 

Nao^un,  Dr.  P  Ion.  Nitroglycerine  and  aitroglyeeil.t rj  jLo. 

Translated  K  M.  Synsnes.  Baltimore*  The  Willi!! :ii  ' 
Wilkins  Comp:  .923, 


Mode:- ,  P 
paper  gi » • 


North  Atlan? 
ifctttion.  3v* 
Escpl 

rioTTJc^T,' 2, 

Olsen,  Allen 
Escpiosives  C  r. 


«aty  Organization,  Military  Agency  k:  l.  -1  anc 
s-ation  for  Ammonium  Nitrate  (for  J  •  •  !  - 
jl£v  cries  from  One  Country  to~A.no  . s ,  .  1'Af 

oer  :$£err 

ind  Greene,  John  W.  Laboratory  M,  \  v.  ■■  ::i' 

ry.  New  Yorks  John  Wiley  and  S'ui 


Ficatinry  kzt  ,c-  .  Dover,  New  Jersey,  Explosives  an?.  .  .cv 
Laboratory*  iles  of  Explosives  of  Military  . !  :.i;  ,:;i; , 

W.  R.  Toffil.iT!.-  ■  ?•  Hevised  by  0.  E.  Sheffield,  !o. 

Revisiotx  1,  l958. 


Pisatlnny  fiw  i..,  Dover,  New  Jersey,  Samuel  i  oltcv  j  i  ay  ti 
Laboratories  ILctlonary  of  Explosives,  Ammurdtioi  '■; « ■  ioc 

(German  Sect .  iJ.  Y.  Fedoroff,  I.  A.  Ac.ronson,  C  !. .  :  *  ft 
and  E.  F,  Ko.:  ,  leport  No.  2510,  January  1958. 


Picatinny  &r  -J  ?  Dover,  Nev  Jei  jey,  Samuel  Feltran.  l  •  \  ;1 


Laboratories- 


if  Russian  Ammunitibn  anc  m  , 


B.  T,  Fedoro-  D.  Clift, ~ErT7~koess,  and  "I  A.'Ihi  ;  ■!  u. 


Repo: 


<T»*  Mrt  0  , 


February  1955 •  CONFIDENT!/ 


float JLnay  Ar.-.-  ,  Dover,  New  Jevsey  IV  v  u:.; 

Ammunition,  :  r  and  Explosive'.?.  :>  ?j.ax3g 

Robinson. ,  Cl  k  .Shove.  Explosions  —  Their  Anal  r  •  •> 

Desire.  Ivor  ■ ,  1st  edition.  New  Yorks  McGrow-  ili' 
Sforapanf!  %.  ,  1  . 

Cmith ,  .  i.  fltrn.  TNT  •-  Trinitrotoluenes  and  Mon:-  ,i 

Dinitr  n:.?  —  The  ir  Tfcrnnf  ac  Lur  a  and  Properties  !. 

li,  \’a>.  s  Coawany, ”19137  ~ 


Il 


DEPARTMENT  OF  THE  ARMY 

UNITED  STATES  ARMY 

ARMAMENT  RESEARCH,  DEVELOPMENT  AND  ENGINEERING  CENTER 
PICATINNY  ARSENAL,  NEW  JERSEY  07806-6000 


AMSRD-AAR-MEE 


t  8  JAN  2009 


MEMORANDUM  FOR  Defense  Technical  Information  Center,  ATTN:  DTIC-OQ 

(Mr.  Larry  Downing),  Ft.  Belvoir,  VA  22060 

SUBJECT:  Distribution  Limitation  Change 


1 .  Request  the  distribution  limitation  statement  be  upgraded  from  Statement  A  (Approved  for 
Public  Release)  to  Statement  C  (U.S.  Government  Agencies  and  Their  Contractors).  Reason: 
Administrative/Operational  Use,  effective  23  January  2009  for  the  following  documents: 


AD422747  ADA0 11845 
AD257189  ADA019502 

AD274026  ADA057762 

AD653029  ADA097595 

AD745472  ADA1 34347 
AD768062 

2.  Organization  requesting  this  change  is: 


Commander 

U.S.  Army  RDECOM-ARDEC 
ATTN:  AMSRD-AAR-MEE 
Bldg.  321 

Picatinny  Arsenal,  NJ  07806-5000 

3.  Any  questions  please  contact  the  undersigned  at  (973)  724-4287  or 
ross.beniamin@us.arniv.mil. 


/  T^  c 

ROSS  C.  BENJAMIN 


Director,  Energetics,  Warheads 
&  Manufacturing  Technology 
Directorate,  METC 


DEPARTMENT  OF  THE  ARMY 

UNITED  STATES  ARMY 

ARMAMENT  RESEARCH,  DEVELOPMENT  AND  ENGINEERING  CENTER 
PICATINNY  ARSENAL,  NEW  JERSEY  07806-5000 


AMSRD-AAR-MEE 


16  April  2009 


MEMORANDUM  FOR  Defense  Technical  Information  Center,  ATTN:  DTIC-OQ 

(Mr.  Larry  Downing),  Ft.  Belvoir,  VA  22060 

SUBJECT:  Recinding  Distribution  Limitation  Change  Request  dated  23  Jan  09 


1 .  After  further  review,  I  am  recinding  my  request  dated,  23  Jan  09,  SUBJECT:  Distribution 
Limitation  Change  Request.  The  below  documents  should  remain  with  distribution  Statement  A 
(Approved  for  Public  Release): 


AD422747  ADA011845 

AD257189  ADA019502 

AD274026  ADA057762 

AD653029  ADA097595 

AD745472  ADA  134347 
AD768062 


2.  Rationale:  The  change  was  not  advisable  since  the  documents  have  already  been  in  the  public 
domain  (distribution  statement  A)  for  many  years  and  the  information  is  widely  available. 


3.  Any  questions  please  contact  the  undersigned  at  (973)  724-4287  or 
ross .  ben  i  a  m  i  n@us .  arm  v.  m  i  1 . 


K~~  ' 

ROSS  C.  BENJAMIN  (/ 


C 


Director,  Energetics,  Warheads 
&  Manufacturing  Technology 
Directorate,  METC 


